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“Hypothetics: everlasting stories” 

- Karl, look at thy hands! They are black-and-blue all over: cuts and punctures are everywhere! - Helen inspected 
the husband uneasily and looked him in the eyes anxiously. - 1 beg you, please be as accurate as you can with these 
viruses and infections of yours. You keep on taking the samples of your own blood again and again and exploit your 
organism ruthlessly. . . But you’re not a guinea pig after all! 

- Darling, you surprise me! You have been concerned about the same reason for many years! - Karl Landsteiner 
approached the spouse and gently stroked her head. - My own blood is the most available and convenient object for 
my research. In our laboratory in the Center of medical researches of the Rockefeller Institute first of all, my own 
biological material, as well as blood of our employees are available for me. Hands of John, Larry and Patrick do not 
differ from my hands in this context too much. If we are to wait for experimental samples from other sources all the 
time, the work would move on infinitely slowly. 

- But you have already discovered the blood types! Now preservation of donor blood and its transfusion from one 
person to another is possible! Can’t you finally cease the practice of own bloodletting? I just can’t look at you without 
shudder! 

- Helen, unfortunately, the person is subject to such a large number of mysterious and guileful immunological diseases 
that the process of studying the structure and resources of human blood is potentially infinite. We still don’t know a lot 
of highly important information about our own body, so no calmness is foreseen in the nearest future! 

- But you have discovered the nature of poliomyelitis. . . 

- It is important to disclose the etiology. But it doesn't mean yet to learn how to prevent and to cure the disease 
effectively! - Landsteiner threw up the hands emotionally. - We are working on the problem of human anti-gene 
systems of erythrocytes. The solution of this task will only launch the process of creation of productive techniques 
aimed at infectious illnesses treatment. . . And blood is at the same time a source of information about human biology 
and the most important mechanism of influence on a human body. To some extent, blood is a peculiar interpretation of 
the whole life of any being. . . Just like the realities of life in paintings by Monet built by the variety of such apparently 
separate strokes of the paint-brush, the same way elements of blood bring together all that incalculable number of 
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manifestations of life filling the human being. . . 


Thomas Morgan 

Head of the IASHE International Projects Department 

July 16, 2015 
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Various formulas are used in order to assess the quality of beet. In 
the report the authors consider the development of quality assessment 
system for sugar beet roots. 
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PA3BHTHE CHCTEMbI OH,EHKH 
TEXHOJIOTHHECKHX KAHECTB 
KOPHEnJIOAOB CAXAPHOH CBEKJIbl 


HcjiaMryjiOB fl,.P. Kaim. c.-x. HayK, mortem: 

EaKHpOBa A.y. , CTyzjeHT 
HeneHeBa A.A., CTyzjeHT 
EHHKneB P.H., CTyneHT 
AnecKepOBa B.A., CTyzjeHT 
XncMaTyjuiHHa P.P., CTyzjeHT 
EaniKHpCKHH rocyztapcTBeHHBiii arpapHtin yHHBepcnTeT, 
Pocchu 

J\jik oueHKH KanecTBa cbcrjibi Hcnojit>3yiOT pa3JiHHHt>ie (JtopMyjiti. 
B CTaTte paccMaTpHBaeTca pa3BHTne cncTeMti ouchkh KanecTBa Kop- 
HennoaoB caxapHon cbckjibi. 

KjnoHeBbie cjiOBa: caxapHaa CBeKjia, eaxapncTOCTB, TexHOJiorn- 
necKHe KanecTBa, ypOKanHOCTt, Mejiaccoodpasytomne BemecTBa, no- 
Tepn caxapa b Mejiacce. 

YnacTHHKH KOH(J)epeHLi,HH, HaunoHajibHoro nepBeHCTBa no HaynHon aHajiHTHKe 


^ros^§! http://dx.doi.org/! 0. 1 8007/gisap:bvmas.v0i7. 1 000 


T exHonornnecKoe KanecTBO caxap- 
hoh CBeKjiBi, opneHTHpoBaHHoe Ha 
peHTadejiBHoe np 0 H 3 B 0 #CTB 0 caxapa, 
3 aBHCHT He TOJIBKO OT ee eaxapHCTOCTH, 
ho h ot apyrnx onpejtejiatomHx Kane- 
CTBO npH 3 HaKOB, KOTOpBie B pa 3 JIHHHOH 
Mepe OTpa 5 KaiOTca Ha npoMBiHLJieHHOH 
nepepadoTKe cbckjibi Ha caxapHBix 3 aBO- 
Aax [4]. 

Tpy^HOCTB npn oitemce KanecTBa ea- 
xapHoii cbckjibi 3aKjiiOHaeTca maBHBiM 
odpa30M B TOM, HTO B HaCTOUHjee BpeMU 

eme He ytjaeTcn aHajiHTHnecKH onpe^e- 
jihtb Bee npH3HaKH, xapaKTepH3ytomHe 
KanecTBO, h npaBHjiBHO oiteHHBaTB hx 
BJIH^HH e Ha Ba5KHeHIHHH KpHTepHH - 

bbixoa caxapa. 

Il03T0My BMeCTO CTaHttapTHOTO 
KpHTepHH j\jin xapaKTepHCTHKH Kaue- 
CTBa CBeKJIBI HCnOJIB3yiOT pa3JIHHHBie 
(JiopMyjiBi KanecTBa. Cjie^OBarejiBHO, 
nporH03HpoBaHHe Ba5KHeiiHiHx noKa3a- 
Tejieii Ha ochobc aHajiH3a cbckjibi npe#- 
CTaBjineTCH BnojiHe onpaB^aHHBiM. B 
CBH3H C 3THM B EBpOne B 1974 r. dBIJIO 
0(J)HitHajiBH0 BBe^eHO noHHTHe «eo/tep- 
5KaHHe 3KCTparHpyeMoro eaxapa» KaK 
KpHTepHH KanecTBa cbcicjibi. Co^ep^a- 
HHe 3KCTparnpyeMoro caxapa ejiyjKHT 
noKa3arejieM OTHOCHTejiBHoro KanecTBa 
cbckjibi nepett ee 3aBO/tCKoii nepepadoT- 
KOH, n03T0My OH He £OJI5KeH H He MO)KeT 
3aMeHHTB paeneTBi BBixo^a caxapa Ha He- 
KOTOpBIX 3aBOJtaX [3]. 

Hh)k e npHBetteHBi ododmeHHBie pa- 


doTBi MHorouHCJieHHBix aBTOpOB. 3tot 
MaTepnaji cjie^yeT paecMaTpHBaTB, KaK 
nonBiTKy BBipa3HTB KOMnjieKCHoe noHH- 
rae «KanecTBO cbckjibi». 

1803 a. 

Axap/t npH3HaeT, hto b othohichkh 
npoH3BO^CTBa caxapa itejiBio cbckjio- 
BO^CTBa aojukho dBiTB He «nojiyHeHHe 
dojiBHioro KOJinnecTBa cbckjibi, ... a 
B03£ejiBiBaHHe TaKoii cbckjibi, ... koto- 
pan eottep}KHT eaxap b bo3mo)kho dojiee 
KOHIteHTpHpOBaHHOM HHCTOM BH^e», 
TaK KaK pa3JIHHHBie pa3HOBHttHOCTH CO- 
/tep5Kar «eaxap ... b ohchb pa3HOM ko- 
JIHHeCTBe H B eaMOM pa3HOOdpa3HOM eo- 
OTHOHieHHH C £pyTHMH KOMnOHCHTaMH, 
OCJIO}KHHIOHtHMH npOH3BO£CTBO Caxapa» 

(eaxap/ He caxapa) . 

1857 a. 

BajiBKxo(j)(j) BBipancaeT co5KajieHHe 
no nOBOJty OTCyTCTBHH JtaHHBIX O BJIHH- 
hhh «eojieii ... Ha kojikhcctbo nojiyneH- 
hoto (j)adpHKaTa». 

1860 a. 

MOHBe BBO/JHT BO OpaHIfHH K03(j)- 
(JiHIfHeHT 30JIBH0CTH (flOJIH 30JIBI Ha 100 
HacTeii caxapa) ajih paeneTa hhctoto 
BB ixoaa caxapa-CBipua. 

1862 a. 

PaddeTre h TH3eKe b KjieiiHBaimjie- 
deHe (cerottHH KWS, AiiHdeK) bbo^ht 
nojiHpHMeTp ana onpeaejieHHH eaxapn- 
CTOCTH npH CeJieKIfHH CBeKJIBI. 

1864 a. 

UlTaMMep npe^jiaraeT ko3(})(})h- 


itneHT ZG-HHCTOTa npeeeoBaHHoro 
eoKa/100 (noKa3aTejiB UlTaMMepa) ajih 
oiteHKH KanecTBa cbckjibi. 

1866 a. 

3oCTMaHH B TepMaHKH BBO/JHT «KO- 
3(})(})HItHeHTBI 30JIBHOCTH». 

1867 a. 

BajiBKxotfxJ) npH3HaeT, hto ajih do- 
jiee tohhoto onpe^ejieHHH KanecTBa CBe- 
kjibi HyncHa «nojiHaH oitemca ee xhmhhc- 
ckoto eocTaBa. 

1871 a. 

IHeiidjiep npetyiaraeT paecHHTBmaTB 
bbixoji, caxapa He no K03(})(j)HitHeHTaM 
30 jibhocth, a nyTeM yMHO)KeHHH noKa3a- 
TejiH opraHHnecKHx HeeaxapOB Ha 4. 

1881 a. 

JlHnnMaHH ^OKa3BiBaeT b onBiTe e 
pa(J)HHHpOBaHHeM, HTO «(J)OpMyjIBI pae- 
neTa BBixotta OHHiiteHHoro caxapa, npn- 
rojtHoii Bcex ejiynaeB, He eymecTBy- 
eT». 

1888 a. 

repijijiejiBfl ycTaHaBjiHBaeT bjihhhhc 
« epeAHero a30Ta», T.e. eyMMapHoro a30- 
Ta (a30T dejiKa+aMHflHBiH+aMMHaHHBiii), 
Ha KanecTBO cbcrjibi. B 1892 r. Oh 
ynpa3jtHHeT ana TepMaHKH K03(jxjjHUH- 
eHT 30JIBHOCTH ttJIH paCHCTa HHCTOTO 

BBixojta caxapa h peKOMeH^yeT bmccto 
3TOTO yMH05KaTB odiitHH NZ Ha 2. no 
ero MHeHHK), TaKHM odpa30M MO}KHO 
^odnTBCH dojiee npaBHjiBHoii oiteHKH 
KOJinnecTBa caxapa, ho nottodHBiii «eyM- 
MapHBin enoeod», He Bnojme HaynHO 
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o6ocHOBaHHBiH, hbjiuctch npoOjieMa- 
THHHBIM [2]. 

1 895/96 2. 

YcTaHOBHB, hto Hapn^y c caxapH- 
ctoctbk) cBeKjiBi cjie^yeT 6paTB b pac- 
neT BepoaTHBiH bbixoa caxapa, KypHH 
CTaBHT npo6jieMy oljchxh cbcxjibi Ha 
npaBHjiBHyio ocHOBy h tcm caMBiM no^- 
xBaTBiBaeT H^eio, paHee BBicKa3aHHyio 
fl,y6pyH(J)o (1867 ). Oh Tpe6yeT «npo- 
bo^htb oijeHxy xanecTBa CBeKjiBi no ee 
caxapHCTOCTH, a onjiary - no xanecTBy 
CBeKjiBi h ctohmocth caxapa». 

1904 a. 

AHApJIHK BBOflHT nOH^THe «Bpe^- 
Han 30Jia». Oh HcnojiB3yeT Bpe^HBiH 
a30T £jin npe^BapHTenBHoro pacneTa 
KOJinnecTBa MenaccBi h hhctotbi ry- 
CToro coxa, Tax xax b cootbctctbhh c 
ero HccjieAOBaHHAMH Ha 1 nacTB Bpe#- 
Horo a30Ta b CBexne npHxoAHTCn 25-27 
nacTen caxapa b Mejiacce (noxa3aTejiB 
AH^pjraxa). CoraacHO AHflpjinxy, «xo- 
jinnecTBO Bpe^HOH 30 jibi h Bpe^Horo 
a30Ta Hapa^y c co^ep)xaHHeM caxapa - 
3 to Ha^oxHBie OTnpaBHBie tohxh npn 
oi^eHXH xanecTBa cbcxjibi ajih npOH3- 
BO^CTBa caxapa». 

1914 a. 

BopH3ex nHHieT nepByio o630pHyio 
CTaTBio o xanecTBe cbcxjibi «Xhmhhc- 
cxne (^aXTOpBI ijchhocth cbcxjibi». 

1926 a. 

JlQjieK h TepexoB ycTaHaBjiHBaiOT, 
hto b «TexHHnecxoH Mejiacce caxap03a 

H HOHBI HaTpHU H XaJIHH HaXO£HTC5I B 3X- 
BHMOJIUpHBIX XOHH,eHTpaiI,HaX». 

1928 8. 

KjiaacceH b TepMaHKH paccHHTBiBa- 
eT £jin MecTHoii MejiaccBi noxa3aTejiH 
AH^pJIHXa H (jmXTOpBI 30JIBH0CTH, XOTO- 
pBie BapBHpyiOT b npe^ejiax 88-136 h 73- 
12 b 1 % cooTBeTCTBeHHO no cpaBHeHHio 
C npHHOTBIMH 3HaneHH5IMH 25 h 5 . Oh 
npHxoAHT x BBiBO^y, hto «b HacToamee 
BpeMn He cymecTByeT MeTo^a, xoTopBiii 
no3BOJiHji 6 bi onpe^ejinTB npnro^HOCTB 
cbcxjibi x nepepa6oTxe hjih npeflnojio- 
5XHTejiBHoe xojiHHecTBO o6pa3yK>meHcn 
MejiaccBi». 

1932 a. 

JlQJieK H HBaHHeHXO OTHOCHT a30 T 
h 30Jiy x Ba)XHeHHiHM npe^CTaBHTejHiM 
pacTBOpHMBix HecaxapOB b CBexjie, xo- 
TOpBie npHro^HBi fljia oi^eHXH xanecTBa 
cbcxjibi b nepecneTe Ha 100 r caxapa. 
1933/34 a. 

IUneHrjiep, Eerrrep h JlHHflHep Ha 
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OCHOBaHHH CBOHX OnBITOB Ha3BIBaiOT 

Bpe^HBiii a30T b nepecHeTe Ha 100 r 
caxapa caMBiM Ha^oxHBiM xpHTepHeM 
oi^eHXH npnroflHOCTH CBexjiBi x nepe- 
paOoTxe. 

1936 a. 

BoH^pax ou,eHHBaeT mejiOHHOCTB 
coxa no co/jep5xaHHio mejiOHH h aMHfla 
b CBexjie. 

1939 a. 

KjiaacceH Heo^HOxpaTHO #oxa3BiBa- 
eT Ha Mejiacce, nojiyneHHOH b TepMaHKH 
b ce30HBi 1924-1935 rr., hto b cpe^HeM 
no ro^aM noxa3aTejiH a30Ta h 30jibi #o- 
BOJIBHO XOpOIHO COrjiaCyiOTCH C BeJIH- 
HHHaMH, yCTaHOBJieHHBIMH AH^pJIHXOM 

(26,15 h 4,95), o^Haxo b ot^cjibhbix 
cjiynanx no/jBep}xeHBi 3HaHHTejiBHBiM 
xojie6aHH^M (ot 21,5 #o 34,0 h 3,18 - 
6,56 cooTBeTCTBeHHO). no ero mhchhio 

«HH BpejLHBIH a30T, HH Bpe^HBie COJIH 

(cbcxjibi), ... hh tcm 6ojiee OT^ejiBHBie 
xoMnoHeHTBi HecaxapOB ... He Moryr 
cjiy)XHTB ochobhoh rjisl onpeAejieHHn ee 
H,eHHO CTH» . 

KjiaacceH CHHTaeT, hto rjisl pac- 
neTa caxapa MejiaccBi HMeeT 3HaHemie 
TOJIBXO HHCTOTa }XH£XHX HJIH TyCTBIX 
COXOB H Ha 3TOH OCHOBe B03M05XHBI 
MaccoBBie HCCJieAOBaHHn «npn ycjio- 
BHH HaJIHHHH Heo6xOAHMBIX npH6opOB 
H pa3pa60TXH COOTBeTCTByiOmHX Me- 
to^ob aHajiH3a». 

UlneHraep, BeTTrep h Bhttc nBi- 
TaiOTca onpe^ejiHTB TexHOJiorHHecxyio 

H, eHHOCTB CBCXJIBI C nOMOHJBIO nOBTOp- 
hoh nepepa6oTXH b jia6opaTopHBix Mac- 
nrraOax. 

1943 a. 

BnxjiyHjL nojTTBep5xjraeT OTxpBiTHe 
^e^exa, c^ejiaHHoe b 1927 r. Ha nojiy- 
hchhoh b IIlBeiiHH Mejiacce. no ycpe#- 
HeHHBIM ^aHHBIM 19 3axo^OB 3 a 1935 - 
1937 rr. (n=49) oh ycTaHaBjiHBaeT, hto 
mmojib caxap03Bi/M3XB (K+Na) paBeH 

I, 19±0,07; £jin BBixo^a 30jibi oh onpe- 
AejiaeT BejiHHHHy 5,13±0,25 (n=51) [1]. 

1946 a. 

BnxjiyH# Haxo^HT b HOpMajiBHOH 
Mejiacce jiHHeHHyio 3aBHCHMOCTB mox- 

fly HHCJIOM HaCBimeHHa H COOTHOHieHH- 

eM Hecaxap03Bi h bojlbi (HC/B): y Hacmy = 
a + a, • q / . Cbh3b b ijejiOM He 3aBHCHT 

o 1 a hc b 

ot TeMnepaTypBi h ^jhi HC/B HMeeT 
cpe^Hioio BejiHHHHy □ 1,5. 

B ^ajiBHenmeM BaraepOBCXH h ^p. 
HcnojiB3yiOT ypaBHeHHe rjisl sxcnpecc- 
MeTo^a onpe^ejiCHHn CTeneHH o6ecca- 


xapHBaHHn MejiaccBi (Tax Ha3BiBaeMBiii 
«nojiBcxHH TecT»), a BaBpHHei^ pac- 
HIHpHT ero 3HaHHMO CTB ^JIH HC/B □ 1,5, 
BBe^a oxcnoHeHTHBiii HjieH ypaBHeHHu. 

1949 a. 

BnxjiyHfl paccHHTBiBaeT caxap Me- 
jiaccBi no coAep)xaHHio mejiOHH b cbc- 
xjie (bo^hbih oxcTpaxT) cjie^yiomHM 
o6pa30 M: Z m (R) =l,19-0,342-(K+Na). 
fl,jia mejiOHHOCTH rycTBix coxob oh no- 
jiynaeT ^obojibho TecHyio xoppejiai^Hio 
c xo3(bd)Hi^HeHTOM K+Na/N , chh- 

T T BpeflH 7 

Taa ero «cahhctbchhbim cbohctbom 
cbcxjibi, xoTOpoe oxa3BiBaeT omyra- 
Moe BjiHUHHe Ha mejiOHHOCTB rycToro 
coxa». 

KapojiaH b npjiaH^HH Haxo^HT, hto 
b Mejiacce c bbicoxhm co^ep5xaHHeM 
xajiBijHH OTHomeHHe mmojib caxap03Bi/ 
Mr At(K+Na+Ca) = 1,1 const. 

1954 a. 

fl,JIH CpaBHeHHH xax HMeiOmHXCa 
b npO£a}xe copTOB caxapHoii cbcxjibi, 
Tax h pa3JiHHHBix cnocoOoB y^o6pe- 
HH9 H 06pa60TXH C TOHXH 3peHHH 
hx BjiH^HHa Ha xanecTBO Jlio^exe 
cbo^ht noxa3aTejiH BBixo^a 30 jibi h 
a30Ta b ({)opMyjie «co^ep}xaHHe oxc- 
TparnpyeMoro caxapa»:BZG = ZG - 
(5*30Jia+25 N BpeflH ). ^jih onpeAejieHHa 
Bpe^Horo a30Ta (TOHHee aMHHHoro, 
hjih N aM ) npHMeHneTCn mcto^ CTaHexa 
h naBjiaca. 

^IpaxoBCxa h CaH^epa bbojtht Tax 
Ha3BiBaeMBiii MW ^axTOp (xojihhcctbo 
M ejiaccBi Ha 100 xr 6ejioro caxapa) ajih 
oi^eHXH xanecTBa cbcxjibi b HCCP: MW 
= M 100/W; M =8- 30Jia; 

W =ZG=1,4 - 4- 30 Jia. B 1958 r. 
(jjopMyjia MOAH(J)Hi^HpyeTca 3oMMepOM 
H BBO^HTCa B ^JI^ OI^CHXH XaHCCTBa 

cbcxjibi [ 4]. 

BpayH h 3eppo pa3pa6aTBiBaiOT jia- 
OopaTOpHBiii 3xcnpecc-MeTOA nojiy- 

HeHHH OHHmeHHBIX COXOB H3 OTflCJIBHBIX 

pacTeHHH cbcxjibi (oxcajiOBan xncjiOTa 
BMeCTO C0 2 ). 

1955 a. 

Chjihh paccHHTBiBaeT 05XH^aeMBiii 
bbixoa caxapa no co£ep5xaHHio caxapa h 
HecaxapOB b CBexjie c noMomBio $axTO- 
pa Mejiacco6pa30BaHHn, xoTopBiii xoppe- 
jinpyeT c co^epixaHHeM HaTpnn h xajina 
b CBexjie. 

1959 a. 

PoMaH h Ceraji nBiTaiOTca onpeAe- 
jihtb TexHOJiorHHecxyio ijchhoctb CBe- 
XJIBI B OTHOHieHHH BBIXO^a npO^yXI^HH 


nyreM HacBimeHHn OHHmeHHBix cokob 
(h 3 CBeKjibi, npeAHa3HaHeHHoii rjisl hc- 
cjie^OBaHH^) caxap030H. 

Kpiorep onpe^ejiaeT 3(f>(f>eKTHBHyK) 
meJIOHHOCTB COKOB CBCKJIBI no EpHHXeJIB 

- Miojuiepy h BpiOHHxe - OjiBceHy, pa3- 
pa6oTaB MeTO^ ohhctkh c npHMeHeHHeM 

H3BCCTH H (})0C(]30pH0H KHCJIOTBI. 

1961 3. 

11-e 3ace^aHHe CITS (Me^c^yHa- 
po/jHan TexHHHecKaa komhcchu no ca- 
xapy) npoxo^HT no TeMe «TexHOJiornne- 
cxan n,eHHOCTB caxapHon cbckjibi». 

Kappy3epc n Oji^^hjia npe^CTaBjia- 
k)t jia6opaTopHBin cnoco6 ohhctkh coxa 
(4)oc$aTHpOBaHHe, cm. BBinie) n xpHTe- 
pnn Rjin onpeAejiemni xanecTBa cbckjibi 
( nncTOTa coxa n BejiHHHHa 3arpn3HeHHn 
=2,5K+3,5Na+10N +6eTanH, Mr/100r 

aM 

caxapa). 

IIlHaifaep, OMMepnx, PeimeijiejiBfl, 
BajiBTep n KejiBM npe^jiaraiOT (jiopMy- 
ny npe^BapHTejiBHoro pacneTa hhctotbi 
M euaccBi (xo3(})(|)HijHeHT noji^pH3aann) 
no co£ep}xaHHio mejiOHHOH cojih h ocTa- 
tohhbix HecaxapOB b rycTOM coxe. 

1963 a. 

ByxoB n BapaHH ncnojiB3yiOT jxjm 
pacneTa caxapa b Menacce Hapn^y c 
30 jioh HHBepTHBin caxap cbckjibi: Zm 
=0,65- 30Jia+l,71-HHB.+l,7. 

AH^epceH n Cmqjj, npe/yiaraiOT (]iop- 
Myny npe^BapHTejiBHoro pacneTa 3(j)- 
(J)eKTHBHOCTH meJIOHHOCTH OHHmeHHBIX 

cokob: EA=0,58*(K+Na - NJ - 6,8, 
Mr3KB/100 r caxapa. 

1967 a. 

XejieMCxnn ny6jinxyeT nepByio mo- 
Horpa(J)Hio «TexHOJiornHecKne CBOHCTBa 
caxapHon CBexjiBi» (MocxBa, 1967, t. I; 
1973, t. II). 

^excTep, Opaxec n CHan^ep pac- 

CHHTBIBaiOT BepOUTHBIH BBIXO£ Caxapa C 
noMonjBio noxa3aTejiH nncTOTa onmijeH- 
Horo caxapa (bbixo# caxapa Ha TOHHy) n 
ncnojiB3yiOT 3Ty BejiHHHHy xax ocHOBy 
Ajhi xoHcyjiBTan,HH n pacneTOB co CBe- 
KJIOBO^aMH b CUJA. 

1969 2. 

Bbo/j b 3xcnjiyaTaijHK> nepBon bbto- 
MaTH3HpOBaHHOH Jia6opaTOpHH CHCTe- 
mbi Venema Ha caxapHOM 3aBO#e TyjuiBH 
(ABCTpna) £jin H3yneHH5i xanecTBa ca- 
xapHon CBCKJIBI. 

1971 2. 

BnHHHrep n Ky6a^HHOB Ha ocho- 
Be ^aHHBix ^e^exa h BnxjiyH^a pa3- 
pa6aTBiBaiOT xomjemjHio xanecTBa, b 


COOTBeTCTBHH C KOTOpOH B yCJIOBHUX 
np0H3B0ACTBa caxapa MeuaccBi mo 5 kho 
paccHHTaTB no (jiopMyjie Zm = 0 , 349 * 
(K+Na), % x CBexjie, ecjin HarypajiBHan 
mejiOHHOCTB AOCTaTOHHa, hjih no (j)Op- 
Myjie Zm = 0,628 *N aM . B KanecTBe xpn- 
Teprni mejiOHHOCTH aBTOpBi npHMemnoT 

xo 3 (f)(f)HOHeHT mejiOHHOCTH AK=K+Na/ 
N aw , KOTOpBiii npn pH rycToro coxa> 8,5 
n co#ep5KaHHH HHBepTHoro caxapa b 
CB exjie 0,35 - 0 , 75 % Ha 100 r caxapa 

AOjnxeH cocTaBji^TB > 1 , 8 . 3 to npe£Jio- 
ixemie Haxo^HT ninpoKoe pacnpocTpa- 
HeHne 6 jiaro^apa BBO^y aBTOMaTH 3 Hpo- 
BaHHBix jia 6 opaTopHH [ 3 ]. 

C 1972 2. 

Hanajio CHCTeMaTHneexoH cejieKipiH 
caxapHon cbckjibi Ha xanecTBO. 

1974 2. 

PeiiHe^ejiB^, 3 MMepnx, EayMrap- 
tch, BnHHep h Bene CTaBUT Ha HOByio 
ocHOBy pacneTa co^epixaHmi sxcTparn- 
pyeMoro caxapa no Jlio^exe: BZG =ZG 
- [ 0,343 *(K+Na)+ 0 , 094 *N aM + 0 , 29 ], % x 
CBexjie. OopMyjia npH 3 HaeTCn b xane- 
CTBe oc])HOHajiBHoro xpHTepna xanecTBa 
caxapHon cbckjibi b OPT [ 2 ]. 

19762. 

fl,eBHjuiep, fl,eTaBepHBe, Topn, 
JloiijiBe h Po)xe eme pa 3 npoBepn- 
k)t pa 3 JiHHHBie xpHTepHH xanecTBa 
Ha ceMH $paHi^y 3 CKHx caxapHBix 
3 aB 0 ^ax b TeneHHe neTBipex ce 30 - 
HOB H, HCnOJIB 3 yJI (jlOpMyjIBI Zm(R) 

= 0 , 1 24 -K+ 0 , 1 1 7 *Na+ 0 , 408 N aji* 

AKD 2,1 hjih Z m (R) = 0 , 07 *K+ 0 , 654 *N 
AKD 2 , 1 , nojiynaiOT ^aHHBie, co- 
OTBeTCTByiOmHe npOH 3 BOACTBeHHBIM 
pe 3 yjiBTaTaM. J\im caxapHBix 3 aBO^OB c 
ycTaHOBxaMH «Kbchthh» npejiJioiKeHBi 
ypaBHeHM oi^chkh caxapa MejiaccBi. 

19772. 

Kpnrep b BeHrpHH Haxo^HT HOBoe 
ypaBHeHne jjjm pacneTa caxapa b Mejiacce: 
Zm = 0 , 093 *K+ 0 , 266 *Na+l, 78 , xoTOpoe 3 a- 
MeH^eT ypaBHeHne ByxoBa h BapaHH. 

1978 2. 

B OP T H ABCTpHH BBe^eHBI npeMHH 
3a xanecTBO caxapHon cbckjibi. 

1979 2. 

PacneT caxapa b Mejiacce Ha ochobc 
aHajiH 30 B cbckjibi c yneTOM co^ep 5 xa- 
hhh HHBepTHoro caxapa, pa 3 pa 6 oTaH- 
hbih AxnapOM, KaraTan, KaiiHMOJiy, 
063 exoM h Ththi^cmb Typi^nn: Zm 
= 0 , 01 967 + 0 , 1 5428 *(K+Na)+ 0 , 22246 *N a 
+ 0 , 9309 1 -In v/. 

19962. 


GISAP 

BIOLOGY, VETERINARY MEDICINE AND AGRICULTURAL SCIENCES 

B EBpone BBe^eHa h ncnojiB- 
3yeTcn b HacToamee BpeMa HOBan, 
Tax Ha3BiBaeMan BpayHiHBeHrcxaa, 
4)0pMyjia BBiHHCJieHH^ noTepB npn 
nepepaOoTxe, pa3pa6oTaHHan Byxxoji- 
i^eM, MapjieH^epOM, nyxe, EjiaiTKOB- 
ckhm h Tnejicxe. B Hen npn pacneTe 
OHHmeHHoro co^ep}xaHHH caxapa (OCC) 
6ojiBinoe 3HaneHHe yAejiaeTcn Bpe^HOMy 
a30Ty h noBBiHieHHio xanecTBa npn 
onjiare 3a CBexjiy: 

OCC = Co^ep}xaHHe caxapa - [0,12 
x (K + Na) + 0,24 x a - aMHHO-a30T + 
1,08]. 

Ecjih no CTapoii (JiopMyjie K 
h Na ynHTBiBajiHCB Ha 78 %, a a - 
aMHHO-a30T TOJIBKO Ha 22 %, TO, B 
COOTBeTCTBHH C TeXHOJIOTHHCCKHM 
nporpeccoM Ha caxapHBix 3aBO^ax h 
ycnexaMH npn cejiexi^HH caxapHon 
cbckjibi Ha xanecTBO, no hoboh 
( jiopMyjie co^ep5xaHHe xajina h HaTpna 

ynHTBiBaiOT Ha 33 %, a a - aMHHO-a30T 
Ha 67 %. Tax xax b K 03 (})(j)imHeHT 1 ,08 b 
hoboh (JiopMyjie bxoa^t h CTaH^apTHBie 
(cpe^HHe) noTepn Ha caxapHBix 
3aB0^ax b pa3Mepe 0,6, He 3aBHCnmHe 
ot npOH3BO£HTejieH caxapHon cbckjibi, 
to BBejra ^onojiHHTejiBHO noxa3aTejiB 
«CTaH^apTHBie noTepn caxapa npn 
o6pa30BaHHH MejiaccBi» (CnM): 

CTIM = 0,12 x (K+Na) + 0,24 x a - 
aMHHO-a30T + 0,48 [4]. 

B HacTOnmee BpeMn b 6ojibihhhctbc 
CT paH EBponBi xanecTBO xopHenjiOAOB 
caxapHon cbckjibi paccnHTBiBaeTcn no 
3TOH (})OpMyjie. 
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INFLUENCE OF SANITARY FELLINGS 
ON THE FOREST REGENERATION IN 
JAMBYL PUBLIC FOREST INSTITUTION 
OF THE NORTH KAZAKHSTAN AREA 


D. Sarsekova 1 , Doctor of Agricultural science, Full Professor, 
Head of a Chair 

A. Yefemenkova 2 , senior lecturer, 

Kazakh State Agrotechnical University named 
after S. Seyfullin, Kazakhstan 1 

North Kazakhstan State University, named after M. Kozybaev, 
Kazakhstan 2 

The results of a research on the nature and level of plantations 
resumption after the sanitary cuttings are considered in the article. The 
dependence of plants growth by the diameter on the level of thinning 
stands is set. The greater the degree of thinning is, the greater the trees’ 
growth in the trunk diameter would be. 

Keywords: resumption, sanitary cuttings, forest formation 
processes, thinning level. 
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BJIHHHHE CAHHTAPHBIX PYEOK 
HA B030EH0BJIEHHE JIECA B 
)KAMEBIJICKOM rOCY^APCTBEHHOM 
JIECHOM yUPF /KTfFHHU CEBEPO- 
KA3AXCTAHCKOH OEJIACTH 

CapceKOBa ,/J.H. 1 , fl-p c.-x. Hayx, npcxj)., 3aB. Katjoe/fpoii 
EtjiHMeHKOBa A.B. 2 , ct. npeno/jaBarejiB 
Ka3axcKHH arpOTexHHuecKHH yHHBepCHTeT 
hm. C. Ceii^yjijiHHa, KaaaxcTaH 1 
CeBepo-Ka3axcTaHCKHH roeynapCTBeHHBiii yHHBepCHTeT, 
Ka3axcTaH 2 

B CTaTBe npHBeaeHBi pe3yjiBTaTBi nccne^OBaHnn o xapaicrepe n 
CTeneHH B03o6HOBJieHna Haca^emm nocne npoBe^CHna caHHTapHBix 
py6oK. YcTaHOBjieHa 3aBHCHMOCTB npnpocTa Haca)KneHHH no nnaMe- 
Tpy ot CTeneHH H3pe>KHBaHHfl npenocToeB. BeM 6ojiBme CTeneHB H3- 
pe^cHBaHHa, TeM dojiBme npnpocT nepeBteB no nnaMeTpy CTBOJia. 

KjuoneBbie cjioea: B03o6HOBjieHne, caHHTapHBie py6KH, jiecoo- 
6pa30BaTejiBHBiH npopecc, CTeneHB H3pe>KHBaHHa 

YnacTHHKH KOH(J)epeHLi,HH, HaunoHanbHoro nepBeHCTBa no HayuHon aHajiHTHKe, 
OTKpbiToro EBponeiicKO-AsHaTCKoro nepBeHCTBa no HayuHon aHannTHKe 
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0 £HHM H3 (^aKTOpOB, HaHOCnilJHX 
orpOMHBiH ymep6 necy, Hapymaio- 
hihm npoifecc ecTecTBeHHoro bo3o0hob- 
neHnn neca, nBnniOTcn necHbie noncapBi. 
JlecHbie noncapBi HaHoenr Hapo^HOMy 
X03^HCTBy TpOMa^HBIH h pa3HOo6pa3- 
hbih ymepd. Ot hhx CTpa^aiOT, a He- 
pe^KO h rndHyr neca, 3aroTOBneHHan 
^peBecHHa, nocTpoiiKH b necy. noBpenc- 
^eHHbie noncapOM ^peBOCTOH CHHncaiOT 
npHpocT, b hhx pacnpocTpamnoTcn Bpe- 
flHTenH h rpndHBie 6one3HH. Tapn npe- 
BpamaiOTca b ouar 3apa3Bi j\jin cocenmix 
yuacTKOB 3AOpOBoro neca. TaKHM odpa- 
30M, nocne noncapOB ycBixaiOT He TonBKO 
noBpenc^eHHBie oraeM ^peBOCTOH, ho h 
3#opOBBie ^epeBBn, pacTymne no coce#- 
CTBy 

B ifennx ynynmeHHn KanecTBeHHoro 
cocTaBa necoB /fonncHBi npOBO^HTBcn 
caHHTapHBie pydxn h pyOxn yxona, cbh- 


3aHHBie c peKOHCTpyKifHen ManoijeHHBix 
necHBix Hacanc^eHHH, ocymecTBnnTBcn 
MeponpHnTHn no ynynmeHHio B03pacT- 
hoto cocTaBa necoB, b tom nncne no 
npe^OTBpameHHio HaKonneHHn nepe- 
ctohhbix Hacanc^eHHH, a Taxnce no no- 
BBimeHHio nno^opo^Hn nouB h ^pyrne 
padoTBi, cnocodcTByiomHe noBBimeHHio 
npOAyKTHBHOCTH necoB [1]. Yxojx 3a ne- 
com BKmonaeT cncTeMy MeponpnnTHH, 
Ky^a bxoaht: o6pe3Ka cynBeB, (JiopMHpo- 
BaHne 3amnTHBix onymeK Ha rpaHHijax 
neca c otkpbitbimh npocTpaHCTBaMH, 
caHHTapHBie pydKH. B cncTeMe Bcex 
padoT, BBinonHneMBix b necHBix xo- 
3niicTBax odnacra, caHHTapHBie pydxn 
3aHHMaiOT BTOpoe Me cto no 3arpaTaM 
Tpy^a h cpe^CTB nocne pydox rnaBHoro 
nonB30BaHHn. 

JIecoo6pa30BaTenBHBiH npoijecc, 
npOTeKaiomnii no# BnmiHHeM nepno- 


^HHeCKH B03HHKai0mHX n05Kap0B, Tpe- 
6yeT ocodoro BHHMaHHn h ^eTanBHoro 
H3yneHHn co ctopohbi necoBO^OB [2]. 
HecMOTpn Ha ,a,o CTnnceHnn HayuHO-Tex- 
HHnecKoro nporpecca, necononcapHan 
npodneMa #o HacTonmero BpeMeHH 
ocTaeTcn ocTpoii h cnoncHoii. C 3toh 
ifenBio HaMH dbinn npOBe/jeHBi nccne- 
^OBaHnn BereTaTHBHoii penpOAyKijHH 
nncTBeHHBix nopo/j npn npOBe^eHHH 
caHHTapHBix pydoK b TKaMdBincKOM ro- 
cyzjapcTBeHHOM necHOM ynpengjeHHH 
CeBepo-Ka3axcTaHCKoii odnacra, Teppn- 
Topnn KOTOporo no CBoeMy pacnononce- 
hhk), oeodeHHOCTnM KnHMaTa, nouBeH- 
hoto noKpOBa h pacTHTenBHOCTH bxo/pit 
B n 0 £ 30 Hy KOnOHHOH HeTHnHHHOH neco- 
CTenn, KOTOpan xapaKTepH3yeTcn pa3pe- 
nceHHBIMH H pa30dmeHHBIMH MenKHMH 
depe30BBIMH H OCHHOBBIMH KOnOMH. 

HccnenoBaHnn npOBO^HnncB Ha yuacT- 


Tadn.l. 


Odmwe ceeaeHHH h TaKcau,noHHbie noKa3aTenH nccne^yeMbix ynacTKoe 


No ynacTKa 

No 

KBapTana, 

BBi^ena 

nnoma/fB 

BBiropaHHn, 

KB.M 

Bh# noncapa 

CocTaB Hacanc^eHHii #o 
pydKH 

BOHHTeT 

nonHOTa 

1 

96 

6 

1,2 

0,5 

hh30boh dernBiii 

6B40c 

2 

0,9 

2 

96 

8 

0,8 

0,5 

hh30boh dernBiii 

7B30c 

3 

1,0 

3 

96 

13 

1,0 

0,5 

hh30boh dernBiii 

7B30c 

2 

1,0 

4 

96 

12 

0,9 

0,7 

HH30BOH yCTOHHHBBlii 

8E20c 

2 

1,0 


7 


Ta6ji.2. 
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TaKcauHOHHan xapaKTepncTHKa Haca^c/jeHHH, iipoiuemibix caHHTapHbiMH pySnaMH 


HHTeHCHB-HOCTb 
py6KH % 


no 

3anacy 


no 

HHCJiy 

flepe- 

BteB 


CocTaB 
no nncjiy 
^epeBteB 


TycTOTa, 

niT/ra 


3anacKy6 

M/ra 


Bepe3a 


Koji-bo, 

niT/ra 


Cpe^Hne 


^na-MeTp, 

CM 


BbicoTa,M 


OcHHa 


Koji- 
bo, niT/ra 


Cpe/pme 


fl,HaMeTp 

CM 


BticoTa, 

M 


13 


43 


6E40c 

no^jiecoK Uln 
6B40c 

no^jiecoK Uln 


300 

150 


94 

82 


112 

86 


19,7 

20,9 


19,4 

19,9 


75 

64 


8,1 

9,6 


8,4 

6,8 


15 


38 


7E30c 

no^jiecoK Ltln 
8E20c 

no^jiecoK Uln 


291 

181 


70 

59 


232 

145 


19,6 

20,5 


19,9 

20,5 


79 

38 


7,7 

9,2 


8,6 

9,2 


30 


49 


7E30c 

no^jiecoK Uln, 
Hb 

8E20c 

no^jiecoK Uln, 
Hb 


427 

218 


102 

72 


299 

174 


18,4 

19,2 


18,4 

19,3 


128 

113 


6,2 

9,1 


8,4 

9,3 


37 


50 


8E20c 

8E20c 


268 

134 


63 

32 


214 

107 


19,5 

20,8 


17,8 

19,0 


54 

27 


7,4 

11,8 


6,8 

7,3 


Kax, nOBpOK^eHHblX HH30BbIMH JieCHBIMH 
mmapaMH pa3Hon CTeneHH khtchcpibhocth 
H B03^enCTBHH, pa3JIHHHOH CTeneHH H3pe- 
>KHBaroW H pa3HbIX TOROB BbipyOKH. 06bCK- 
Tbi npencTaBjieHbi Bbi^ejiaMn CMemaHHbix 
Haca^eHHH Tnn jieca El, Bioporo Knacca 
OoHHTeTa, nojiHOTon 0,9- 1,0 Ha chjibho- 
AepHOBon cpe£HenoA30JiHCTon cynecnaHon 
noHBe, me b TeneHne HecKOJibKHx jict npo- 
BOAHJincb caHHTapHbie pyGicn. B npouec- 
ce nccjieAOBaHHH H3ynajincb H3MeHeHHH 
TaKcannoHHbix xapaicrepHCTHK /jepeBbeB n 
Haca^eHHH b uejiOM ro n nocjie no>Kapa; 
BereTamBHon penpo^yKiam jiHCTBemibix 
nopo/j npn npOBe^eHHH camrrapHbix pydox 
nocjie hh30boio no^capa. 

Jlio6bie bh^bi py6oK, b tom nncjie n 
caHHTapHbie pydxH nocjie jiecHbix no- 
}KapOB, BbI3bIBaiOT H3MeHeHHe CTpyx- 
Typbi Haca^eHHH h ycjiOBHH jiecHOH 
cpe^bi. BoccTaHOBjieHne 3anaca h pe3- 
Koe ycHjieHHe penpo^yKTHBHbix npo- 
ijeccoB npe^CTaBjiaioT co6oh otbct- 
HyiO peaKH,HK) JieCHbIX (j)HT0IjeH030B, 
o6ycjiOBjieHHyio ocbo6oahbhihmhc;i b 
pe3yjibTaTe pa3pe5KHBaHHn pecypcaMH 
cpe^bi. 

npn npOBe^eHHH pa6oT 6 bijih hc- 
nojib30BaHbi MeTO^HnecKHe yKa3aHHa 
noGe^HHCKoro. nHTeHCHBHO ctb Bere- 
TaTHBHoii penpo^yKHHH onpe^ejiajiacb 
rycTOTOH h HHCJieHHOCTbio noderoB Ha 
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e^HHHi^e njioma^H (b nepeBo^e Ha 1 
ra), hx CKopocTbio pocTa, xapaxrepOM 
pa3MemeHH^ h npo^ojoKHTejibHOCTbio 

5KH3HH. 

jix BbwcHeHiM nopocjieBoii cnocod- 
hocth 6epe3bi Ha KaamoM ynacTxe ym- 
Tbmajiacb bch nopocjib ot Kaamoro mui 
(KOJinnecTBO noOeroB, hx npnpocT b bbi- 
coTy, MecTO noaBjieHHa). YneT nopocjin 
BejiH no HHCJiy xycTOB h no KOJinnecTBy 
noOeroB b KycTe. Bo3o6HOBHTejibHaa cno- 
co 6 hoctb ochhbi onpe/jejumacb mcto^om 
cnjioniHoro yneTa xopHeBbix OTnpbiCKOB 
Ha Bcex ynacTxax. TaKcaijHOHHaa xapax- 
TepncTHKa Haca^eHHH, npoimeHHbix ca- 
HHTapHbiMH pyOxaMH h oOmne CBe^eroni 
06 HCCJie^yeMbix ynacTxax npeACTaBjieHbi 
b TaOjiHirax 1 - 2 . 

B pe3yjibTare npOBe^eHHbix caHH- 
TapHbix py6ox Ha npodHbix njioma^ax 
no cocTaBy Haca^erom npOH3omjiH 
cjie^yiomHe H3MeHeHHn: 

- Ha nepBOM ynacTxe cocTaB ocTaji- 
ca HeH3MeHHbiM; npnpocT no /jnaMeTpy 
cocTaBHji y 6epe3bi - 1,2 cm, y ochhbi - 
1,5cm. 

- Ha BTopoM ynacTxe npeodjia/jaiomeii 
nopo^oii ocTajiacb 6epe3a, Ha ^ecaTb npo- 
H,eHTOB B03pOC ee KOJIHHeCTBeHHBIH co- 
CTaB; npnpocT no ^naMeipy cocTaBHji y 
6 epe3bi - 0,9 cm, y ochhbi - 1,5cm. 

- Ha TpeTbeM ynacTxe b cocTaBe Ha- 


ca^eHHH KOJinnecTBO 6epe3bi CTajio 
6ojibine Ha ^ecaTb npoijeHTOB; npnpocT 
no ^naMeTpy y 6epe3bi - 0,8 cm, y ochhbi 

- 2,9cm. 

- Ha neTBepTOM ynacTxe cocTaB Ha- 
ca^eHHH ocTajicn HeH3MeHHBiM ; npn- 
pocT no ^naMeTpy cocTaBHji y 6epe3bi 

- 1,3cm, y ochhbi - 4,4cm. 

H3 ^aHHBIX Ha6jIIOAeHHH M05KHO 

c^ejiaTb cjie^yiomHH bbibo^: npnpocT 
Haca)K^eHHH no ^naMeTpy npuMO npo- 

nOpI^HOHaJIBHO 3aBHCHT OT CTeneHH H3- 

pe)KHBaHHa ^peBOCToeB. neM dojibine 
CTeneHb H3pe5KHBaHHn, TeM dojibine 
npnpocT ^epeBbeB no ^naMeTpy CTBOJia. 

B pe3yjibTare BbiOopKH nacra Ha- 
Ca5K£eHHH CaHHTapHbiMH BblOopOHHBIMH 
pyOxaMH (JropMHpyeTca BereTaTHBHoe 
Mojio^oe noKOJieHHe, ^ocTHraiomee 
MaxcHMajibHOH HHCJieHHOCTH y hkq b nep- 
bbih tor nocjie py6xH, T.e. BereTaTHBHoe 
noKOJieHHe BecbMa ObicTpo npeBpamaeT- 
CH B I^eH03. 
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MORPHOLOGY OF ENDOCRINE ISLETS 
OF THE NEWBORN CALVES’ PANCREAS 

O.V. Dilekova, Candidate of Biology, Lecturer 
Stavropol State Agrarian University, Russia 


At immunohistochemical research of a pancreas of newborn 
calves endocrine islands belong to bipolar type with absence of 
clear polar antagonism of cells. This is characterized by incomplete 
processes of sorting, migration and aggregation of cells. Islands are 
presented by 4 types of endocrinocytes - f3-cells or the insulinocytes 
synthesizing insulin, a-cells or the glycagon-producing cells, 5-cells or 
the somatostatin-producing cells and PP-cells synthesizing pancreatic 
polypeptide. The main cytotype is (3-endocrinocytes. Their greatest 
volume is not only in an island, but also in the exocrine part of a gland 
where they are located one by one or form cellular clusters comparable 
to segments of the exocrine part of a gland. This is connected with 
incompleteness of morphogenetic processes of a gland and the anabolic 
property of insulin. The equal ratio is shown by a- and 5-endocrinocytes. 
PP-cells are single representatives. 


Keywords: newborn calves, pancreas, endocrine islets, structure 
type, insulin-producing cells, glycagon-producing cells, somatostatin- 
producing cells, PP- endocrinocytes, differentiation. 

Conference participant, National championship in scientific analytics, Open 
European and Asian research analytics championship 


MOPOOJIOrUM 3H£0KPHHHBIX 
OCTPOBKOB nOfl^CEJiyflOUHOH 
JKEJIE3BI HOBOPO^ZtEHHblX TEJWT 

^HjieKOBa O.B., KaH£. 6 hojl HayK, npeno^aBarejiB 
CTaBpononbCKHH rocynapCTBeHHbm arpapHbin yHHBepcHTeT, 
Pocchh 

npH HMMyHOrnCTOXHMHUeCKOM HCCJieaOBaHHH nO/DKeJiyaOHHOH 
5KeJie3BI HOBOpO/Ka,CHHbIX TCJI5IT 3HJIOKpHHHI>ie OCTpOBKH OTHOCflTCfl K 
dtfflOJiapHOMy Tuny c OTcyrcTBHeM ueTKoro nojinpHoro aHTaroHH3Ma 
KjieTOK, hto xapaKTepH3yeTca HC3aKOHucHHbiMH npoueccaMH copra- 
pOBKH, MHrpaunn h arperan;HH kjictok. Octpobkh npea,CTaBjiem>i 4 ra- 
naMH 3HaOKpHHOUHTOB - p-KJieTOK HJIH HHCyjIHHOUHTOB, CHHTe3HpyiO- 
mnx HHcyjiHH, a-KJieTOK hjih mtOKaroHOUHTOB, npoayunpyfomnx rjno- 
KarOH, 5-KJieTOK HJIH COMaTOCTaTHHOUHTOB CHHTe3HpyiOHIHX COMaTO- 
CTaTHH h PP-KjieTOK CHHTe3HpyiomHx naHKpearanecKHH nojiHnenTHjL 
OCHOBHbIM UHTOTHnOM 5IBJI5HOTC5I P-3HJIOKpHHOUHTI>I. Hx HaH60JH>mee 
KOJIHHeCTBO He TOJIBKO B OCTpOBKe, HO H B 3K30KpHHH0H HaCTH >KeJie3BI, 
b KOTopoii ohh pacnojioaceHbi nooaHHomce, hjih o6pa3yiOT KjieTOHHbie 
KJiaCTepBI, KOTOpbie COnOCTaBHMBI C aOJIBKaMH 3K30KpHHH0H UaCTH 
»cejie3i>i, hto CBa3aHO c He3aBepmeHHOCTbio MOptJjoreHerauecKHx npo- 
ueccoB Hcejie3ti h aHadojinuecKHM cbohctbom HHcyjiHHa. PaBHoe coot- 
HomeHHe hmciot a-, h 5-3hjiokphhouhti>i. Ejihhhhhi>imh npeacTaBHTe- 
ji»mh »bjhhotc» PP-kjictkh. 

KjuoHeBbie cjioea: HOBopmKaeHHbie Tejurra, noa^ejiyaouHaa 
>xejie3a, 3H/i,OKpHHHbie octpobkh, ran CTpoemra, HHcyjiHHOUHTbi, tjiio- 
KarOHOUHTbl, COMaTOCTaTHHOUHTBI, PP-3HJIOKpHHOUHTI>I, JUKjnjiepeH- 
UHpOBKa. 

YnacTHHK KOH(J)epeHiiHH, HaunoHajibHoro nepBeHCTBa no HayuHofi aHajiHTHKe, 
OTKpbiToro EBponeficKO-A3HaTCKoro nepBeHCTBa no HayHHoii aHajiHTHKe 


http://dx.doi.org/10.18007/gisap:bvmas.v0i7.1002 


B OnpOCbl H^eHTH^HKaifHH THnOB 3H- 
AOKpHHHbix KjieTOK nojoKejiyaoH- 
hoh »cejie3bi y 5khbothbix, onpe#ejieHHn 
3aKOHOMepHOCTeH HX rHCTO(j)H3HOJIO- 
rnn, HecMOTpn Ha ,n,o CTHrHy Ttie ycnexn, 
OCTaiOTCH He^OCTaTOHHO H3yueHHbIMH. 
H3BCCTHO, HTO 3H£OKpHHOIJHTBI naHKpe- 
aTHuecKoro ocTpOBKa MOp^ojiorHuecKH 
Heo^HHaKOBBi, pacnojiaraiOTcn b Heno- 
cpe^CTBeHHOH 6jih30Cth Apyr k £pyry, h 
odjia^aiOT HHTO([>H3HOJiorHHecKHM aHTa- 
rOHH3MOM, npH 3TOM o6pa3yn rOpMOHBI, 
urpaiomue Ba>KHyio pojiB b peryjnmHH 
npoifeccoB o6mero h MecTHoro roMe- 
ocTa3a, ocymecTBjiaioT ^HHaMHuecKoe 
paBHOBecHe yrneBO^Horo odMeHa opra- 
HH3Ma [6,12]. 

6oJIBIHHHCTBa n03B0H0HHBIX Xa- 
paicrepHO npHcyTCTBHe ueTBipex TnnoB 
3HAOKpHHOifHTOB b namcpeaTHHecKHx 
ocTpoBKax. CaMBie MHoronHCJieHHBie 
KJieTKH - 3TO P-KJieTKH HJIH HHCyjIH- 
HOIfHTBI, npOJfyUHpyiOHIHe HHCyjIHH, 
3HauHTejiBHO MeHBinee kojihhcctbo 3a- 
HHMaiOT a-KJieTKH HJIH rjHOKarOHOIfHTBI 
CHHTe3HpyiomHe rjiiOKaroH, b c^hhhh- 
HOM KOJIHHeCTBe npHCyTCTByiOT 5- KJieT- 
KH HJIH COMaTOCTaTHHOIfHTBI CHHTC3H- 

pyiomne coMaTOCTaTHH h PP-kjictkh 
CHHTe3HpyiomHe naHKpeaTHuecKHH 
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nojinnenTHA. HMeiOTcn ^aHHBie o BHe- 
octpobkoboh nonyjinijHH ropMOHnpOAy- 
ifHpyiomHx KjieTOK [1,3,8.14]. 

HcnojiB30BaHHe HMMyHorncTOXH- 
MHHeCKHX MeTO^OB H£CHTH(j)HKaifHH 
COOTHOHieHHH, IfHTOapXHTCKTypBI H 
KjieTOHHoro cocTaBa 3 h/t,okphhoh,htob 
b no/pKejiyflOHHOH 5Kejie3e h BHyTpH 
naHKpeaTHuecKHx octpobkob uejiOBeKa, 
npHMaTOB, MBIHieil H CBHHeH n03B0JIH- 
JIO BBHIBHTB He TOJIBKO Me5KBH£OBBie, 
HO H B03paCTHBie HX pa3JIHHH5I y oco6eii 
[5,7,11,13,15,16]. fl,aHHBix no CTpoeHHio 
H KJieTOHHOMy COCTaBy 3H£OKpHHHOH 
uacTH noji^KejiyjLOHHOH 5Kejie3Bi y Kpyn- 
Horo poraToro CKOTa b HaynHOH jinre- 
paType He ^ocTaTOHHO, a HMeiomnecn 

CBe^eHHH e^HHHHHBI. 

U,ejiB HacTonmen padoTBi - HMMyHO- 
rHCTOXHMHuecKoe HCCJie^OBaHne CTpyK- 
TypBi naHKpeaTHuecKHx octpobkob, a 
T2LKHKQ BBIUBJieHHe 3H£OKpHHOIfHTOB B 
noA^cejiyAOHHoii »cejie3e KpynHoro po- 
raToro CKOTa b nocTHaTajiBHOM OHTore- 
He3e. 

MATEPHAJI H METOflbl 

06bcktom Hccjie^OBaHHH 6Buia no^- 
»cejiyAOHHaa 5Kejie3a H0B0p05K^eHHBix 


KJIHHHHeCKH 3^0p0BBIX TCJIOT KpynHO- 
ro poraToro CKOTa aHHinpCKoii nopo^Bi 
(n=5). Y6oil 5KHBOTHBIX npOBO^HJIC^ B 
COOTBeTCTBHH C fl,HpeKTHBOH 2010/63/ 
EUEBPOflEHCKOrO nAPJIAMEHTA 
H COBETA EBPOnEHCKOrO CO- 
I03A no oxpaHe >khbothbix, HcnojiB3y- 
eMBix b HayuHBix uejinx. 

y Ka)KJTOrO }KHBOTHOrO npOBOAHJIH 
ot6op ifejion no^ejiy^OHHOH }Kejie 3 Bi, 
KOTOpyio (jjHKcnpoBajiH b 10% Heii- 
TpajiBHOM 3 a 6 ytJ)epeHHOM (jiopMajiHHe. B 
o 6 jiacTH rojiOBKH }Kejie 3 Bi BBipe 3 ajiH Ky- 
cohkh pa 3 MepOM 1cm 3 MaTepnaji npOBO- 
^hjih nepe 3 cnnpTBi B 03 pacTaiomeH koh- 
ifeHTpaifHH h kchjioji, a 3aTeM 3ajiHBajiH 
b rHCTOJiorHHecKyio cpejiy «Thctomhkc» 
c HcnojiB30BaHHeM rHCTOJiorHHecKoro 
npoifeccopa 3 aMKHyroro rana Tissue- 
Tek VIP™ 5 Jr h CTaHifHH napa^HHOBOH 
3 ajiHBKH Tissue-Tek® TEC™ 5 (JiHpMBi 
Sakura (^noHHa). H 3 nojiyneHHBix 6jio- 
kob ^eJiajiH rHCTOJiorHnecKHe cpe 3 Bi 
TOJimHHOH 5-7 MKM. 

,3, JHI HMMyHOrHCTOXHMHHeCKHX 

peaKifHH HcnojiB30BajiH aHTHTejia 
k ropMOHaM noa^cejiyjtOHHOH 5Ke- 
Jie3BK MOHOKJIOHaJIBHBie MBIIHHHBie 
aHTHTejia k HHcyjiHHy kjioh K36aC10 
(DiagnosticBioSystems, HnflepjiaH- 


Rbi 1:25 - 1:50), nojiHKjiOHajiBHBie 
KpojiHHbH aHTHTena k rmoKaroHy 
(SpringBioScience, C1HA), nojiHKjio- 
HaJIBHbie KpOJIHHBH aHTHTejia K COMaTO- 

CTaTHHy (MONO SAN, Hn^epjiaH^Bi) h 
K pojiHHBH nojiHKjioHajiBHBie aHTHTejia K 
naHKpeaTHnecKOMy nojiHnenTHjjy (DCS, 
TepMaHHa 1:25 - 1:50). HeraTHBHBiM 
KOHTpojieM cjiy5KHjiH peaKipm C 3aMe- 
HOH nepBBIX aHTHTeJI paCTBOpOM £JIH 

pa3Be^eHHa (SpringBioScience, CIIIA). 

Ilpn npOBe^eHHH HMMyHorncTOXH- 
MnnecKHx peaicijHH ^enapa(J)HHHpoBaH- 
HBie h rn^paTHpoBaHHBie cpe3Bi o6pa6a- 
TBiBajin 3% pacTBOpOM H 2 0 2 b TeneHHH 
10 MHH 6jIOKHpOBaHHH 3HflOTeHHOH 
nepOKCHAa3Bi. 3aTeM cpe3Bi no/jBepra- 
jih BBicoKOTeMnepaTypHon o6pa6oTKe 
b 0,0 1M ijHTparaoM 6y(J)epe (pH 6,0) b 
T eneHHH 40 mhh. HmcyOaipm cpe30B c 
nepBHHHBIMH aHTHTCJiaMH Ha HHCyjIHH, 
rmoKaroH h coMaTOCTaTHH npOBO^HjiH 
bo Bjia)KHOH xaMepe npn TeMneparype 
27°C b TeneHHH 24 naeoB. Co btopbimh 
K 03BHMH aHTHTenaMH HHKyOaijHio npo- 
BOflHJIH B TeneHHH 60 MHHyT BO BJia5K- 
hoh xaMepe npn TeMnepaType 27°C [2]. 
nocne HHKy6an,HH npHMemuiH bbicoko- 
nyBCTBHTejiBHyio CHCTeMy BH3yajiH3a- 
h,hh Revealbiotin-freepolyvalent DAB 
(SpringBioScience, CIIIA). Mhkpocko- 

UmO Cpe30B npOBO^HJIH Ha IJH(j)pOBOM 
MHKpocKone co BCTpoeHHBiM (jiOToanna- 
paTOM Olympus BX45. 

C Ka)K£oro npenapaTa no^^cejiyaon- 
HOH 5KeJie3BI OKpameHHOrO n03HTHBHO 
Ha TOpMOHBI 3H£OKpHHHBIX OCTpOBKOB, 
BBinOJIHUJIH no 10 I^H^pOBBIX CHHMKOB 
(b ^opMaTe jpg, pa3MepOM 3136x2352 
nHKcejieii b najiHTpe 24 6ht) cjiynaiiHO 
BBiOpaHHBix nojieii 3peHHn npn yBejin- 
neHHH xlOO, x200, x400 h xlOOO. Bh- 
3yanBHO npn yBejiHHeHHH oOneKTHBa 
x200 npOBO^Hjin no^cneT ho3hthbho 

OKpameHHBIX OCTpOBKOB H HX KJieTOK 
- P", a-, 5", H PP-3H£OKpHHOipiTOB npH 
yBejiHneHHH xlOOO. 

PE3yjIbTATbI 

HCCJIEflOBAHHH 

Y HOBOp05K^eHHBIX TCJHIT npH yBC- 
JIHHeHHH x200 BBMBJieHO OT 5 AO 13 
naHKpeaTHHeCKHX OCTpOBKOB pa3JIHH- 
HBIX pa3MepOB, B KOTOpBIX KJICTKH, HMC- 
K)T n03HTHBHyK) peaKI^HK) Ha HHCyjIHH, 
rmoKaroH, coMaTOCTaTHH h namcpeam- 
necKHH nojinnenTHA. 


P-3H^OKpHHOI^HTBI B OCTpOBKe o6pa- 
3yiOT KjieTOHHBie CKonjieHHa h pacnono- 
}KeHBi b ochobhom no nepH(|)epHH B BH^e 
He3aMKHyTBIX KOJieiJ. Kojihhcctbo HX B 
OCTpOBKe cocTaBjnieT ot 4^o 22. O/jho- 
BpeMeHHO BH3yajiH3HpyeTca 3HanHTejiB- 
HOe KOJIHHCCTBO OCTpOBKOB COCTOamHX 
nOJIHOCTBK) H3 P-KJICTOK, n03HTHBHaH 
peaKipra Ha rmoKaroH, coMaTOCTaTHH h 
naHKpeaTHnecKHH nojinnenTH# b hhx 
OT cyTCTBOBana. 

KOJIHHCCTBO (X-3H£OKpHHOIJHTOB 
b OCTpOBKe BapBHpyeT ot 1 /jo 19. 
Ohh pacnoji05KeHBi £H(j)(j)y3HO MOK^y 
P-KjieTKaMH no nepH(j)epHH ocTpOBKa, 
ho cocpe^OToneHBi tojibko Ha o#hom H3 
ero nomocoB. 

5-3H£OKpHHOIJHTBI pacnojio}KeHBi Ha 
caMOH nepH(J)epHHecKOH nacra octpob- 
kob no BceMy nepHMeTpy, b BH^e 3aM- 
KHyTOH H,enOHKH KJieTOK JIOKailJHX B 
o^hh pim. Kojihhcctbo KJieTOK BapBHpy- 
eT ot 2 £0 19. 

PP-3H£OKpHHOIJHTBI BH3yaJIH3H- 
pyiOTca b OCTpOBKe #H(j)(j)y3HO H bbi- 
HBJMIOTC5I Ha TpaHHI^e C 3K30KpHHHOH 
naCTBIO, B6JIH3H KpOBeHOCHBIX KanHJIJia- 
pOB omieTaiomHx sh^okphhhbih ocTpo- 
BOK. Hx KOJIHHeCTBO HeMHOTOHHCJieHHOe 

h cocTaBjineT ot 1 #o 3. 

KpoMe naHKpeaTHnecKHx octpob- 
KOB P-, 5", H PP-3H£OKpHHOIJHTBI 6 bIJIH 
BBMBJieHBI H B 3K30KpHHHOH HBCTH HKQ- 
Jie3BI. P~,H PP-KJieTKH BCTpeHaiOTCH KaK 
O^HHOHHBie, TaK H B KOJIHHCCTBe 2 HJIH 
4. BH3yajiH3HpyiOTC5i name Bcero ohh 
B Me)K£OJIBKOBBIX BBIBO^HBIX npOTOKaX 
MQHKjjy 3nHTejiHOH,HTaMH h epe^H naH- 
KpeaTOI^HTOB aU,HHyCOB 3K30KpHHHOH 
nacTH 5Kejie3Bi. 5 -kjictkh name o/jhhoh- 
HBie h o6Hapy)KeHBi Me^cjjy namcpearo- 
H,HTaMH ai^HHyCOB. 

noBceMecTHO bo Bcex HccjieAO- 
BaHHBix THCTOJiorHHecKHx cpe 3 ax no A- 
5 KeJiyAOHHOH 5 KeJie 3 BI 6bIJIH BBMBJieHBI 
cjie^yiomHe oco6chhocth. B »cejie3e 
onpeAejiajiHCB ijejiBie ^ojibkh hjih Kpyn- 
HBie KjiacTepBiKjieTOK 6 e 3 onpe^ejieH- 
hoto CTpyKTypHoro CTpoeHHa, KOTOpBie 
KaK 6bI BpaCTaiOT B 3 K 30 KpHHHyi 0 naCTB 
5 KeJie 3 BI H COCTOOT H 3 KJieTOK OKpyTJIO- 
OBajiBHoii (JjopMBi c i^eHTpajiBHO pac- 
nOJIO}KeHHBIM H^pOM. MQHKJjy KJieTKaMH 
OTMenaeTca oOnjiBHaa BacKyjiapH3auHji 
3 a cneT KanHJuinpHoro pycjia. npn hm- 
MyHOTHCTOXHMHHeCKOM OKpaiHHBaHHH, 
^aHHBie KjieTOHHBie o 6 pa 30 BaHH^ hmcjih 
n 03 HTHBHyiO peaKI^HIO TOJIBKO Ha HH- 
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cyjiHH.no3HTHBHan peaKi^HH Ha Apyrne 
THnBi MapKepOB b hhx OTcyTCTBOBajia. 

OECY^CflEHHE 
nOJiyHEHHEIX flAHHEIX 

npH HMMyHOTHCTOXHMHHeCKOM HC- 
cjie^OBaHHH nojL^KejiyjLOHHoii 5Kejie3Bi 
HOBOp05K^eHHBIX TCJI5IT HBMH 6 bIJIH 
BBIUBJieHBI HeKOTOpBie OC 06 eHHOCTH 
CTpyKTypHoro CTpoeHH^ h opraHH3au,HH 
ropMOHnpOAyi^npyiomHx kjictok 3h- 

£OKpHHHBIX OCTpOBKOB H 3K30KpHHHOH 
nacTH 5Kejie3Bi. 

no ^aHHBiM B.B. ^raoBa (1977), 

A. A. ny3BipeBa h ^p. (2003) b no^5Ke- 
jiyaouHOH )Kejie3e y pa3JiHHHBix npe^- 
CTaBHTeJieil n03BOHOHHBIX 3H^OKpHH- 
HBie OCTpOBKH COCTOOT H3 4 TffllOB 
3H^OKpHHOI^HTOB - P~, a-, 6- H PP-. 
OCHOBHBIM H,HTOTHnOM ^BJI^IOTCa HH- 
eyjiHHo6pa3yiOHiHe kjictkh. Pe3yjiBTaTBi 
Hamnx Hcejie^OBaHHH Harjia^HO ^eMOH- 
CTpnpyiOT HajiHune BBimeonHcaHHBix 
KJieTOK y HOBOpO}K^eHHBIX TCJIHT B CO- 
CTaBe 3H£OKpHHHBIX OCTpOBKOB n0^5Ke- 
Jiy^OHHOH »CeJie3BI, O^HaKO KOJIHUeCTBO 
P-3 haokphhoi^htob HaH6ojiBmee He 
TOJIBKO B OCTpOBKe, HO H B 3K30KpHHHOH 
nacTH )Kejie3Bi. 3HanHTejiBHoe kojihhc- 
CTBO e^HHHHHBIX HHCyjIHH06pa3yi0mHX 
KJieTOK B 3K30KpHHHOH HaCTH }KCJie3BI 

HaOjiio^ajia IO. C. KpHBOBa (2009) y ne- 
JIOBeKa H HyTpHH. 

H3BCCTHO, HTO KpOMe HHCyjIHHa, 
KJieTKaMH 3H^OKpHHHBIX OCTpOBKOB 
CHHTe3HpyiOTCa TJIIOKarOH, CoMaTO- 
CTaTHH h naHKpeaTHnecKHH nojinnen- 
th a H.A. BecHHHa (2001). CorjiacHO 
HamHM HCCJieAOBaHHHM B OCTpOBKe 
paBHoe eooTHomeHHe hmciot a-, h 
5"3H^OKpHHOI^HTBI H e^HHHHHBIMH 

npeACTaBHTeji^MH hbjhhotch PP-kjictkh. 

npn pa3BHTHH ocTpOBKOBoro anna- 
para no#)KejiyaoHHOH »cejie3Bi b mio#- 
hom nepno^e y KpynHoro poraroro CKOTa 
h nejiOBeKa A.JI. Tpery6oB (1971), JI.A. 
RnpeaHOBa (1999), PolakM. (2000), 
PiperK. (2004) h JeonJ. (2009) ycTaHO- 

BHJIH, HTO B 3K30KpHHHOH HBCTH 5KCJIC3BI 
npHcyTCTByioT KjieTOHHBie KjiacTepBi 6e3 
onpe^ejieHHOH 4)opMBi. Ohh coctout H3 
o^hoto rana sh^okphhoi^htob - HHcy- 
JIHH-npOJiyUHpyiOHIHX, KOTOpBie K MO- 
MeHTy po)K^eHHa njio^a TpaHC(j)opMHpy- 
IOTC a B OH^OKpHHHBie OCTpOBKH. HaiHH 
HcejieflOBaHHn yKa3BmaiOT Ha HajiHHHe 
y HOBOpmK^eHHBix TejiHT BBimeonneaH- 
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HBIX KJieTOHHBIX KJiaCTepOB, KOTOpBie 
COnOCTaBHMBI C ^OJIBKaMH 3X30XpHHH0H 
Hacra 5Kejie3Bi hjih b Hee BpacTaiOT. Tax 
hkq mbi OTMeTHjiH, hto ^aHHBie o6pa30Ba- 
HHH HMeJIH TOJIBKO HHCyjIHH n03HTHBH0e 
OKpaniHBaHHe. 

IIo HanieMy MHemno octpob- 
KOBono^o6HBie KjiacTepBi h 3a- 
xjia^xa 3HaHHTejiBHoro xojiHnecTBa 
P-3H^OKpHHOI^HTOB CB5I3aHBI C BBIpa- 
}xeHHOH 3KcnpeccHen 3thx KjieTOK pe- 
i^enTOpOB k njiai^eHTapHOMy jiaxroreHy, 
npojiaKTHHy h ropMOHy pocTa, a Tax hkq 
c He3aBepnieHHOCTBio MoptjioreHeTH- 
neexHx npoijeccoB )xejie3Bi h aHa6ojm- 
HeCXHM CBOHCTBOM HHCyjIHHa no# #efi- 
CTBHeM xoTOporo npOHexo^HT nocTy- 
nneHHe B XJieTXH aMHHOXHCJIOT, CHHTC3 
6ejixoB (J)epMeHTOB h CTpyxTypHBix 6eji- 
xob, o6ecneHHBaK>mnx pocT }xhbothbix, 
ho Tax)xe npen^TCTByeT hx paena#y b 
opraHH3Me, oco6eHHO b nepno# a#anTa- 
H,HH H0B0p05X#eHH0T0 opraHH3Ma. 

OCTaJIBHBie THnBI 3H#OXpHHO#HTOB 
xpOMe octpobxob Tax)xe npHcyTCTByiOT 
#H(j)(j)y3HO B He6oJIBHIOM XOJIHHCCTBe B 
3X30XpHHH0H HaCTH, 0#HaX0 HaH60JIB- 
mee pacnpocTpaHeHHe Ha6jno#aeTC5i y 
PP-XJieTOX, HTO CB^3aHO c hx cjoyHxijHeH 
- peryjiai^Hen BBipa6oTXH namcpeaTHne- 
cxoro coxa. 

JI.H. OajiHH (1966) mynan pa3BHTHe 
H #HTO#H(])(})epeH#HpOBXy OCTpOBXOB 
JIaHrepxaHca y njio#OB nenoBexa bbm- 
BHJI, HTO OCTpOBXH C 20 He#eJIH pa3BHTHH 
njio#a othochtc^ x OnnojiapHOMy rany 
CTpoeHH^ h xapaxTeproyiOTCfl pacnono- 
yKQmiQM rpynn P-, h a-3H#oxpHHO#HTOB 
Ha pa3HBix nojuocax ocTpOBxa. HaHHHan 
c 34-He^ejiH pa3BHTH^ a- h P-xjictxh Me- 
hihot cbok) CTpyxTypHyio opraHH3au,Hio . 
npoHcxo^HT hx nepepacnpe^ejieHHe h 
(J)OpMHpOBaHHe OCTpOBXOB M03aHHH0r0 
THna, b xotopbix P-xjieTXH noxaT no ne- 
pn({)epHH ocTpOBxa, a a-3H#oxpHHO#HTBi 
3aHHMaiOT i^eHTpajiBHoe nojio}xeHHe. 
HcXOAfl H3 HaHIHX HCCJie#OBaHHH 
ocTpOBxoBBin annapaT no#)xejiy#OHHOH 
5XeJie3BI HOBOpO)X#eHHBIX TeJIHT M05XH0 

OTHecTH x OnnojiapHOMy THny. 0#Haxo 
neTxoro noniocHoro aHT aroHH3Ma a-, h 
P"3H#OXpHHO#HTOB MBI He BBHIBHJIH, Tax 
xax P-3H^OXpHHOI^HTBI JTOXaJTH3yiOTCa 
Ha nepH(|)epHH ocTpOBxa b BH#e He- 
3aMXHyTBix xojieij, a a-3H#oxpHHO#HTBi 
(JiopMHpyiOT xjiacTepBi y o#hoto H3 ero 
nomocoB, hto xapaxTepH3yeT He3axoH- 
neHHBie npoi^eccBi MopijioreHeTHHecxHx 
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co6bithh b }xejie3e, Taxnx xax coprapoB- 
xa, MHrpai^HH h arperaima xjieTOx. 

TaxHM o6pa30M, H3yHeHne 3H#o- 
xpHHHOH nacTH no,zi,}xejiyzi,OHHOH 5xejie- 
3BI y HOBOpO)X#eHHBIX TCJHIT n03B0JIHJI0 
BBDIBHTB p o6l#HX 3aXOHOMepHOCTCH C 
npe^CTaBHTeji^MH #pyrnx xnaccoB Mjie- 
xonHTaiomHx, Tax h HajiHHHe HecxojiB- 
XHX 0 C 06 eHH 0 CTeil B CTpOeHHH 5XeJie3BI. 
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HCCJIEpOBAHHE COpEPJKAHHH YPAHA 
B JIHUIAHHHKAX - KAK OEBEKTAX 
ECTECTBEHHOH EHOAKKYMYJIHpHH 
pOHHOrO 3JIEMEHTA 

IlojiioflHH A.JL, acnnpaHT 

JleBHHa C.L, Rapp. xhm. Hayx, p-p 6 hoji. Hayx, npotj). 
HejindHHCKHH roeypapCTBeHHBiii neparorHHecKHii 
yHHBepcuTeT, Pocchh 

HccjiepoBatffle nocBHipeHO aHajin 3 y HaKonneHna ypaHa b nouBax 
n jiumauHHKax. IloKa 3 aHBi oco 6 eHHOCTH copepHcaHHH n pacnpepene- 
hh a ypaHa b pacTUTejibHOCTu h nouBax uccjrepyeMou TeppHTOpHH. 

KjnoneBbie cjioea: ^ojiroacuBymue papuoHyKjrapbi, ypaH, nouBbi, 
JIHmaHHHKH. 

YnaCTHHKH KOH(J)epeHLl,HH 


http://dx.doi.Org/10.18007/gisap:bvmas.v0i7.1003 


P apnooKOJiorHHe cican odcTaHOBKa 

Ha ypane HeopHopopHa h b pnpe 
pahoHOB BecbMa HedjiaronpHHTHa. 3to 
Hednaronojiynne BBi3BaHO ok ecTe- 
CTBeHHoii reojiorHHecKoii cpepoii, Tax h 
aHTponoreHHoii peHTejiBHO ctbio nejio- 
Bexa. B HacTOHipeii padoTe npHBopHTCH 
p e 3ynBT aTBi onpepejieHHH SKonornuecKH 
3HauHMBix 4>opM copepncaHHH ypaHa b 
npodax noHB h jmmaHHHKOB npH03ep- 
hbix Teppac BopoeMOB CnHapa h Ht- 
KyjiB. 

U,ejibio paHHoii padoTBi hbjihctch 
H ccjiepoBamie HaiconjieHHH, pacnpepe- 
jieHHH ypaHa b noHBax h jiHmaiiHHKax 
ceBepHoii aecocTenH HejiHdHHCKoii od- 
JiaCTH. 

3apanaMH nccjiepoBaHHH aBnaiOTca 
onpepejiemie odipero eopepncaHHH ypa- 
Ha b JiHmaiiHHKax, a TaKHce onpepejieHHe 
ypaHa b npodax noHB cynepaKBajiBHBix 
H TpaHC3JIJHOBHaJIBHBIX JiaHpHia(j)TOB 
TH^pOMOptJlHBIX H nOJiyrHppOMOp(f>HBIX 
nOHB 03epHBIX 3KOCHCTCM HTKyjIB, Ch- 
Hapa. 

HMeiomHHca Marepnaji no3BOJiaeT 
npepnojiaraTB, hto HeM dojiee npocTO 
0praHH30BaH0 pacTemie, TeM OHepran- 
Hee oho norjioipaeT ypaH. Tax, Tay3e 
OTMeTHJI, HTO CeMeHa BBICHIHX paCTeHHH 
3HaHHTeJIBHO 60Jiee HyBCTBHTeJIBHBI K 

a/jOBHTOMy peiicTBHio cojieii ypaHa, HeM 
MHKpoopraHH3MBi. B padoTax Y. H. Mo- 
HceeHKO (1959) OTMeneHO, hto mxh co- 
pepncar b 30Jie dojiBine ypaHa, neM bbic- 
mne pacTemiH. 

B OTJIHHHe OT TaKHX 3JieMCHTOB KaK 
a30T, (jjoctjjop h KajiHH, reoxHMHH ypa- 
Ha b 30He THnepreHe3a onpepejineTCH 
He dHoreHHoii, a bophoh MHipaipieH. 
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IIpHHHHa 3TOTO HBJieHHH He B MaJIOH 
no^BH^cHOCTH ypaHa, nocKOJiBKy oh od- 
pa3yeT MHoroHHCJieHHBie pacTBOpHMBie 
coepmieHHH b 30He THnepreHe3a. Tax, 
HanpHMep, (jjoctjjop 3HaHHTejiBHO MeHee 
nOPBH5KeH B npHpOPHBIX Bopax h no- 
HBax, neM ypaH, ho oh aKTHBHO norjio- 
ipaeTCH BceMH opraHH3MaMH. TjiaBHan 
npHHHHa HH3KOH KOHpeHTpapHH ypaHa 
b 5khbom BeipecTBe, 3aKjnoHaeTCH b ero 
HpOBHTOCTH PJIH 5KHBBIX OpTaHH3MOB. 
PacTBOpHMOCTB ero coepmieHHH HipaeT 
CKOpee OTpHparejiBHyio, neM nojioncH- 
TeJIBHyiO pOJIB. [1] 

B 3TOH CBH3H JIHmaHHHKH npep- 
CTaBjiaioT oco6bih HHTepec KaK 3jieMeHT, 
cnocodcTByioipHH dHoaiocyMyjiHpHH 
ypaHa b odueKTax OKpyncaiomHii cpepBi, 
a Tax 5Ke KaK HHpHKaTop aHTponoreH- 
hoh peirrejiBHOCTH nejiOBeica. B cjiynae 
ecjiH K03(J)(J)HpHeHT HaKonjieHHH (KH 1) 
MeHBme epHHHifBi, to nocTynjieHHe ypa- 
Ha npeHMyipecTBeHHO H3 noHBBi, a ecjm 
dojiBine, to KpOMe nocTynjieHHa b jih- 
maiiHHKH ypaHa H3 noHBBi, HMeeT MecTO 
ocancpemie ypaHa H3 amoctjiepBi. [2] 

MeTopmca HCCJiepoeaHHH 

MeTopmca nojieBBix padoT npep- 
ycMaTpHBajia OTdop odpa3poB jmmaii- 
hhkob Ha npodHoii njioipapH 100m 2 b 
opHOpopHBix jiaHpma^THBix h reoMOp- 
$ojiorHHecKHx ycjiOBHHx. TaK hk e npo- 
BOPHJIHCB HCCJiepOBaHHH copepncaHHH 
ypaHa b noHBe. OTdop npod npOH3BO- 
PHJICH BepXHHX 5 CM nOBepXHOCTH. B 
jiadopaTopHBix ycjiOBHHx OHHipeHHBie 
ot nocTopoHHHx npHMeceii cjioeBHipa 
JiHmaiiHHKOB npOMBIBaJIH b phcthjijih- 


pOBaHHoii bo pe h nopBeprajm cymKe 
npn TeMnepaType 110 °C. H3 npocy- 
meHHoro MaTepnajia dpajm HaBecKy 
1,0 r, KOTOpyio nopBeprajm 030JieHHio 
npn TeMnepaType 600°C. Copep)KaHHe 
ypaHa b npode onpepejiajin c noMOipBio 
cneKTpotjiOTOMeTpa, c HcnojiB30BaHH- 
eM TBO h apeeHa30 III. [18] fl,aHHBiii 
MeTop xapaKTepH3yeTca pocTaTOHHoii 
HyBCTBHTejiBHO ctbio pjih npOBepeHHn 
aHajiH30B odneKTOB OKpy}Kaioipeii cpe- 
PBi. fl,jia opeHKH HaKonjieHHn 

ypaHa b TpotJ)HHecKHx penax paccHHTBi- 
BaJIHCB K03(|)(|)HpHeHTBI HaKOnjieHHa B 
CHCTeMe jmmaiiHHK - cydcTpaT (KH 1) 
h jiHinaiiHHK - noHBa (KH 2). [3] 

MaTepHajibi HccjiepoBaHHit 

HeCJiepOBaHHH npOBOpHJIHCB B 2011 
ropy, Ha TeppHTOpHH HejuiduHCKoii od- 
jiacTH. MecTO OTdopa npod - depera 
03epa CnHapa h 03epa HTKyjiB. fl,aHHaa 
TeppHTOpHH, B paMKaX apMHHHCTpaTHB- 
HO - TeppHTOpHaJIBHOrO peJieHHH OTHO- 
chtch k KaejiHHCKOMy pahoHy HejinduH- 
CKOH odjiaCTH, a C TOHKH 3peHHH 30HaJIB- 
Horo pejieHHH - k ceBepy jiecocTenHoii 

30HBI. [6] 

YuHTBIBaH, HTO paHHan TeppHTO- 
pHH - HBJIHeTCH 30HOH BJIHHHHH OFYH 

POHL1, - BHHHTO, npOBopnipero bbi- 
dpocBi ypaHa [7] npn aspopmiaMHHe- 
ckhx HcnBiTaHHHx, paHHaH padoTa npep- 
CTaBjineTCH BecBMa aKTyajiBHoii, pance 
He CMOTpH Ha CJIOHCHOCTH, BBI3BaHHBie 
MOpeJIHpOBaHHeM pa30BBIX BBldpOCOB 
npH npOBepeHHH B3pBIBHBIX OKCnepH- 
MeHTOB, a TaK nee cjiohcho ctbio odHapy- 

HCeHHH JIHHeilHOH 3aBHCHMOCTH MCHCpy 
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Tadji.l. 

CoaepacaHiie ypaHa b npo6ax JinmaHHHKOB, OTo6paHHbix b paiiOHe r. CHe^KHHCKa, 


Ha BOAOC6opHOH TeppHTOpHH 03. HTKyjlb. 


JVo 

HaHMeHOBaHne 

o6pa3ija 

CoaepacaHHe 

ypaHa 

(Mr/Kr) 

KH1 

KH 2 

JVs 

HaHMeHOBaHne 

o6pa3pa 

Co^epacaHHe 

ypaHa 

(Mr/Kr) 

KH 1 

KH 2 

1 

Hypogymnia 
physodes, OTodpaH Ha 
KaMHe 

20,58 ±4,52 

- 

- 

6.5 

Cladonia ochrochlora, 
OTodpaH Ha cocHe 

25,06 ±4,48 

10,27 

1,22 

2 

Cladonia ochrochlora, 
OTodpaH Ha KaMHe 

23,89 ±5,24 

- 

- 

6.6 

Cladonia 

bacilliformis, OTodpaH 
Ha cocHe 

0,60 ±0,14 

0,25 

0,03 

3 

Parmelia sulcata, 
OTodpaH Ha KaMHe 

136,28 ±46,33 

- 

- 

6.7 

Cladonia digitata, 
OTodpaH Ha cocHe 

4,04 ±1,32 

1,66 

0,20 

4 

Parmelia saxatilis, 
OTodpaH Ha KaMHe 

24,54 ±5,38 

- 

- 

6.8 

Cladonia cenotea, 
OTodpaH Ha cocHe 

1,79 ±0,37 

0,73 

0,09 

5 

Pinus sylvestris 

0,73 ±0,22 

- 

0,04 

6,9 

Parmeliopsis ambigua, 
OTodpaH Ha cocHe 

2,16 ±0,45 

0,89 

0,11 

5.1 

Hypogymnia 
physodes, OTodpaH Ha 
cocHe 

24,89 ±5,21 

34,10 

1,21 

6,10 

Parmelia sulcata. 
OTodpaH Ha cocHe 

92.72 ±19.25 

38,00 

4,51 

5.2 

Cladonia botrytes, 
OTodpaH Ha cocHe 

13,66 ±2,86 

18,71 

0,66 

6,11 

Cetraria pinastri, 
OTodpaH Ha cocHe 

22,05 ±4,38 

9,04 

1,07 

5.3 

Cladonia 

bacilliformis , OTodpaH 
Ha cocHe 

0,33 ±0,02 

0,45 

0,02 

6,12 

Cetraria pinastri, 
OTodpaH Ha cocHe 

27,26 ±5,02 

11,17 

1,33 

5.4 

Cetraria pinastri, 
OTodpaH Ha cocHe 

22,38 ±4,92 

30,66 

1,09 

6,13 

Cetraria pinastri, 
OTodpaH Ha cocHe 

25,02 ±4,21 

10,25 

1,22 

6. 

Pinus sylvestris 

2,44 ±0,56 


0,12 

6,14 

Ceratodon purpureus, 
OTodpaH Ha cocHe 

24,32 ±3,68 

9,97 

1,18 

6.1 

Bruoria sp, OTodpaH 
Ha cocHe 

2,66 ±0,53 

1,09 

0,13 

6,15 

Cetraria pinastri, 
OTodpaH Ha cocHe, b 
OKpy)KeHHH Mxa 

2,02 ±0,42 

0,83 

0,10 

6.2 

Hypogymnia 
physodes, OTodpaH Ha 
cocHe 

21,53 ±5,16 

8,82 

1,05 

7, 

Pleurozium schreberi, 
OTodpaH Ha cocHe 

0.80 ±0,18 

0,33 

0,04 

6.3 

Candelariella 
concolor, OTodpaH Ha 
cocHe 

20,77 ±4,64 

8,51 

1,01 

8. 

Co^ep^caHHe b nouBe 

20,14 ±5,32 



6.4 

Cladonia gracilis, 
OTodpaH Ha cocHe 

23,21 ±5,10 

9,51 

1,13 







co^ep)KaHHeM ypaHa b B03^yxe h jih- 
maHHHKax. [8] 

Ha ocHOBe aHajiH3a pacnojumemui 

OCHOBHBIX HCTOHHHKOB 3aTp5I3HeHH5I aT- 
MOC(j)epI>I, aBTOMaTH3HpOBaHHBIX CTaH- 
h,hh no KOHTpojno KanecTBa B03^yxa h 
HajiHHna MecToo6nTaHHH, Heodxo/jH- 
MBIX npOH3paCTaHH^ 3nH(J)HT0B, 

Bbi6pam>i panoHbi c6opa jiHinaHHHKOB, 
jTBjunomnecfl KpynHbiMH 3ejiem>iMH Mac- 
CHBaMH, yflaJieHHBIMH OT aBT 0 M 06 HJIb- 
HBIX flOpOT H Bbl6pOCOB T3L(. nOMHMO 
npo6 jiHHianHHKOB OTGnpajiacB npo6bi 
^peBeCHHBI H 5 CaHTHMeTpOBOrO CJIOfl 
nOHBBI. 

J\jik cpaBHeHHA OTo6paHbi npo6bi Ha 


cpe^HepyccKOH paBrnme - noc. ^BaneBO, 
KHHemeMCKoro panoHa, HBaHOBCKOH 
o6jiacTH. TeppHTOpHH xapaKTepH3yeTCH 
MHHHMaJIBHBIM B03#eHCTBHeM npOMBIHI- 
jieHHBix npe^npHOTHH. 

Pe3yjibTaTbi h odcyac^emie 

nojiyneHHbie 3KcnepHMeHTajiBHBie 
^aHHbie no HaKonjieHHio ypaHa b jih- 
maHHHKax npHBe^eHBi b Tadjimjax 1,2,3 

HpHC. 1. 

Co^ep)KaHHe ypaHa b jiHinaHHHKax, 
0 T 06 paHHBIX Ha BO/JOCdopHOH TeppHTO- 
pHH 03 . HTKyjiB Haxo^HTCH b £Hana30He 
ot 0,33 136 mt/ke HaH6ojibmee co- 


Aep)KaHHe ypaHa HaOmo^aeTCH y BH^a 
Parmelia sulcata, OTodpaHHoro ok Ha 
^epeBe, Tax h Ha KaMHe. HaKonjieHne 
ypaHa /jpeBecHOH pacTHTejiBHOCTBio He 
HaOmo^aeTCH. 

Co#ep5KaHHe ypaHa b jihih aiiHHKax , 
OTo6paHHBix b panoHe Bo^ocdopHon 
TeppHTOpHH 03. CHHapa HaXO^HTCH B 

#Hana 30 He ot 1,130 13 mt/ke Ko3(j)- 

(^HH,HeHT HaKonjieHHH bo Bcex cjiynanx 
> 1. HandojiBinee co^ep)KaHHe ypaHa 
eo^epHCHTCH b Parmelia sulcata. Co/jep- 
}xaHHe ypaHa 3HanHTejH>H0 npeBBimaeT 
cpe^HHe (jroHOBoe 3HaneHHH, OTMeneH- 
Hoe b jiHTeparype h eooTBeTCTByiomHe 
okojio 2 MT / KT (HKP3 1984). [10] 
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Co£ep)KaHHe ypaHa b JiHmaHHHKax, 
0T06paHHBIX Ha TeppHTOpHH B paHOHe 
noc. ,3,B5iHeBO KHHemeMCKoro paiioHa, 
HBaHOBCKOH o6jiaCTH HaXO^HTCa B ^Ha- 

na30He ot 0,056 j\o 3 mt / kt . Ko3(|)(j)Hipi- 
eHT HaKonneHHa noum bo Bcex cjiynanx 
< 1 . HandojiBinee co/jep5KaHHe ypaHa co- 
£ep5KHTca b Parmelia sulcata. 

Bo Bcex TOHKax OTdopa npo6 npH- 
cyrcTByiOT TpH BH^a jiHHiaHHHKOB. Ha 
pncyHKe 1 npe^CTaBjicHO coothohichhc 
co,aep5KaHH5T ypaHa b jiHmaHHHKax h co- 
Aep^KaHHe ypaHa b nouBe. Bh/jho, hto bo 
Bcex Tpex cjiynanx HandojiBrnee kojihhc- 
ctbo ypaHa HMeeT Cladonia ochrochlora. 
KojiHuecTBO b Hen ypaHa coothochtoi 
c KOJiHue ctbom ypaHa b nouBe. Cladonia 
bacilliformis codepotcum MaKcuMajibHoe 
KOJimecmeo ypana npu KomjeHmpaijuu 
danuozo ojieMewna e nonee 10 mz/kz u 
MUHUM ajibHO npu Kom^eumpai^uu 20 mb/ 
kz. Bruoria sp co#ep}KHT HandojiBinee ko- 
jiHuecTBO ypaHa npn 10 mk/kt nouBBi. Mh- 
HHMajiBHoe - 2Mr/icr nouBBi. 3to CB^mHO 
C pa3JIHHHOH pa^HOHyBCTBHTeJIBHOCTBK) 
^aHHBIX BH£OB JiHHiaHHHKOB. 



Phc. 1. CoaepacaHiie ypaHa b Jimiiaimiikax b 3aBHCHMOCTH 
ot co^ep^caHHH ypaHa b noHBe 


Ta6ji.2. 

Coaep^KaHHe ypaHa b JiHmaHHHKax, OTo6paHHbix b paiione r. CHeacHHCKa, BOjjocdopHoii TeppHTOpHH 03. CnHapa. 


JVo 

HaHMeHOBaHne 

o6pa3pa 

Coaep»caHHe 

ypaHa 

(mt/kt) 

KH 1 

KH 2 

JVs 

HaHMeHOBaHne 

o6pa3pa 

CoAepacaHHe 

ypaHa 

(mt/kt) 

KH 1 

KH 2 

1. 

Pinus sylvestris 

2,86 ± 0,63 

- 

0,28 

2.5 

Cladonia cenotea, 
OTo6paH Ha KaMHe 

3,26 ±0,78 

2,88 

0,32 

1.1 

Bruoria sp, 
OTo6paH Ha 
cocHe 

4,06 ± 1,24 

1,42 

0,40 

2.6 

Parmelia sulcata, 
OTo6paH Ha cocHe 

12,71 ±3,17 

11,25 

1,26 

2 

Pinus sylvestris 

1,130 ±0,28 

- 

0,11 

2.7 

Parmelia saxatilis, 
OTo6paH Ha KaMHe 

2,15 ±0,58 

- 

0,21 

2.1 

Bruoria sp, 
OTo6paH Ha 
cocHe 

2,86 ±0,85 

2,53 

0,28 

2.8 

Peltigera 
polydactylon, 
OTo6paH Ha cocHe 

1,63 ±0,34 

1,44 

0,16 

2.2 

Cladonia 
bacilliformis, 
OTo6paH Ha 
cocHe 

4,21 ±1,31 

3,73 

0,42 

2.9 

Peltigera 
polydactylon, 
OTo6paH Ha cocHe 

4,31 ±1,28 

3,81 

0,43 

2.3 

Cladonia 
bacilliformis, 
OTo6paH Ha 
cocHe 

3,09 ±0,83 

2,73 

0,31 

2.10 

Peltigera canina, 
OTodpaH Ha cocHe 

2,64 ±0,63 

2,34 

0,26 

2.4 

Cladonia 
bacilliformis, 
OTo6paH Ha 
cocHe 

5,94 ±1,31 

5,26 

0,59 

3. 

Co^ep^caHHe b 
nouBe 

10,05 ±2,45 




TaKHM o6pa30M: 

1 . CojiepiKaHHe ypaHa b JiHmaHHHKax 
3aBHCHT OT OCOOeHHOCTCH BH^a H nOHBOO- 
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6pa30BarejiBHBix npoueccoB. Co#ep5KaHHe 
ypaHa b JiHmaHHHKax ^ocTHraeT 136mt/kt, 
a K03(j)(j)HipieHT HaKonjieHHa (KH1) - 38. 
2.JlHinaHHHKH (Parmelia sulcata), b 


6ojiBmeii CTeneHH aKKyMyjiHpyiOT ypaH 
CK03(j)(J)HI^HeHTaMH HaKonjieHHn (KH 2) 

b flnana30He 0 t 1,26 #o 4,54. 

3. JlumaHHHKH, aKKyMyjiHpy- 
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Ta6ji.3. 


Coaep^KaHHe ypaHa b jinmaHHHKax, OTodpaHHbix b paiione noc. ^baneBO, BOAOcdopHoii TeppHTopim p.Bojira. 


JVo 

HaHMeHOBaime 

o6pa3ua 

Co/jepacaHHe 

ypaHa 

(Mr/Kr) 

KH 1 

KH 2 

JVs 

HaHMeHOBaHHe 

odpa3ua 

CoAepacaHHe 

ypaHa 

(Mr/Kr) 

KH 1 

KH 2 

1 

Bruoria sp, OTodpaH 
Ha eocHe 

0.056 ± 0,02 

0,03 

0,02 

5 

Cladonia ochrochlora, 
OTodpaH Ha eocHe 

0,81 ±0,16 

0,38 

0,36 

2 

Hypogymnia 
physodes, OTodpaH Ha 
KaMHe 

0,45 ±0,01 

- 

- 

6 

Parmelia sulcata, 
OTodpaH Ha eocHe 

3,06 ±0,67 

1,42 

1,35 

3 

Cladonia ochrochlora, 
OTodpaH Ha eocHe 

0,50 ±0,14 

0,23 

0,22 

7 

Pinus sylvestris 

2,15 ±0,45 


0,95 

4 

Cladonia 

bacilliformis, OTodpaH 
Ha eocHe 

1,98 ±0,41 

0,92 

0,87 

8 

Co^ep)KaHHe b nouBe 

2,27 ±0,70 




K>mHe ypaH (KH 2) okojio e^HHH- 
ijbi - 3to Cetraria pinastri, Ceratodon 
purpureus, Cladonia ochrochlora, 
Cladonia gracilis, Candelariellaconcolor, 
Hypogymnia physodes 

4. CjiadoaKKyMyjiHpyiomHeBH^BijiH- 
maHHHKOB - 3 to Cladonia bacilliformis, 
Cladonia cenotea, Ceratodon purpureus, 
Pleurozium schreberi. 

5. Bo Bcex TOHKax OTdopa npo6 
npncyTCTByiOT Tpn BH^a jiHinaHHH- 
kob (Cladonia ochrochlora, Cladonia 
bacilliformis, Bruoria sp). Bo Bcex Tpex 
cjiynaax HandojiBinee kojihhcctbo ypa- 
Ha HMeeT Cladonia ochrochlora. Ko- 
jiHnecTBO b Heir ypaHa coothochtcji c 
KOJiHnecTBOM ypaHa b nouBe. Cladonia 
bacilliformis codepotcum MaKcuManbHoe 
Konunecmeo ypaHa npu Kom^eumpai^uu 
daHHoao oaeMenma e nonee 10 mc/kc u 
MUHUM ajibHO npu KOHijeHmpai4UU 20 ms/ 
K3. Bruoria sp co^ep)KHT HandojiBinee 
KOJiHnecTBO ypaHa npn 10 mk/kt nouBBi. 
MHHHMajiBHoe - 2Mr/Kr nouBBi. 3to 
CB«3aHO C pa3JIHHHOH pa^HOHyBCTBH- 
TeJIBHOCTBK) ^aHHBIX BH£OB JIHHiaHHH- 
KOB. 

6. Ot6op npo6 ^peBecHHBi He no- 
Ka3an Kaxoro - jih6o HaKonneHmi ypa- 
Ha. Co^ep^amie ypaHa b xope ^epeBBeB 
nOHTH O^HHaKOBO. 

3aKjiioHeHHe 

B padoTe npoBe^eH aHajiH3 nepepac- 
npeAejieHH^ h HaiconjieHHii ypaHa pa3- 
JIHHHBIMH BH^aMH JIHHiaHHHKOB, npOH3- 
pacTaiomux Ha pa3JiHHHOM eydcTpaTe h 
nouBe, co^ep5Kamen pa3JiHHHoe kojihhc- 
ctbo ypaHa. IlpoBe^eH aHajiH3 CTeneHH 
aKKyMyjiHpOBaHHfl ypaHa jiHinaHHHKa- 
MH. 
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eca, npOH3pacTaa b pa3HBix reo- 
rpatJrHuecKHx 30Hax h odjiacTnx, 
OTJIHHaiOTCfl pa3HBIM COCTaBOM, pOCTOM, 
CTpOeHHeM, npOAyKTHBHOCTBK), pa3JIHH- 
HBIM HapO^HOX03^HCTBCHHBIM 3HaueHH- 
eM. Be3 yueTa reorpa(j)HH /jpeBecHBix 
nopo/j, hx ecTecTBeHHBix apeanoB, npn- 

pO^HOH 30HaJIBHO CTH JieCOB HCMBICJIHMO 
HayuHoe pemeHne Ba^Henninx Bonpo- 
cob jiecoBeAeHHJi h jieeoBOACTBa. 3 th 
ctopohbi HaHdojiee xoponio H3yueHBi, 
Tax xax #aBHO ABjunoTca o6bcxtom Ha- 
yuHBix HHTepecoB reorpa(J)HH, 6oTaHH- 
xh, xjiHMaTOJiorHH h flpyrnx Hayx. B Ha- 
CToamee BpeMa 3acjiy)XHBaiOT dojiBinero 
BHHMaHH^ reorpa(j)HHecxHe acnexTBi 
dHOJIOTHHeCXOH npO^yXTHBHOCTH JiecoB, 
HX y CTOHHHBO CTH X B03ACHCTBHK) npH- 
pO^HBIX H aHTpOnOreHHBIX (JraXTOpOB, 
bo3o6hobjichh^ h pa3BeAeHH5i neca, 
CMeHBi nopo/j h B3aHMOOTHomeHHH #pe- 
BecHBix h ^pyrnx pacTHTenBHBix, a Tax- 
}xe )XHBOTHBIX OpTaHH3MOB. 

HoBropo^cxHe neca npeACTaBjunoT 
co6oh yHHxajiBHBie npHpO£HO-aHTpo- 
noreHHBie xoMnnexcBi. no TeppHTOpHH 
odnacTH npoxo^HT rpaHnna, pa3#ejHi- 
loman noA30Hy Tanra h 30Hy xbohho- 
HIHpOXOJIHCTBeHHBIX JICCOB. KOHTpaCT 
enje donee ycnjiHBaeTca jiaH^matJrTHOH 
HeO^HOpO^HOCTBK) - Ha TeppHTOpHH 
odnacTH npe^CTaBjiCHBi npHHjiBMeH- 
cxan Bna^nHa h Baji^aHCxan bo3bbihich- 
hoctb. 06man nnoma/fB nepeyBjiaix- 
hchhbix 3eMejiB b odnacTH cocTaBjiaeT 
1,3 mjih. ra. 3a6ojioneHHOCTB necHoro 
4)OH^a paBHa 35,7% [2]. Cjicactbhcm 
3TOTO flBJHieTCJI 3HaHHTeJIBHOe BH^OBOe 
h THnojiorHuecxoe pa3Hoo6pa3ne Jie- 


cob. Mhothc thhbi neca Hobtopo^hhhbi 
6bijih onHcaHBi axa/jeMHxoM CyxaueBBiM 
B.H. h ero nocjie/fOBaTejHiMH b xanecTBe 

3TaJIOHHBIX. 

COBpeMeHHOe COCTOflHHe TeppH- 
TOpHH odnacTH aBjiaeTca pe3ynBTaTOM 
fljiHTeuBHoro HCTOpHnecxoro npoijecca 
JiaH^Hia^THBIX H3MCHCHHH, npOHCXO- 
/omjnx b HCTOpHnecxoM npoiHjiOM no^ 
BJIH^HHeM H3MCHCHHH XJIHMaTa, a B nO- 

cneAHee TBicfluejieTHe no# bjih^hhcm xo- 

35IHCTBeHHOH ^COTCJIBHO CTH HCJIOBexa. 
B paBHHHHBix jiaH^ma^Tax c npeodjia- 
^aHHeM nouB Tjuxenoro MexaHHuecxoro 
cocTaBa nporpeccHpyeT 3a6ojiauHBaHHe. 
B pe3yjiBTaTe cnjioniHBix py6ox xopeH- 
HBie enoBBie Jieca ycTynaiOT MecTO npo- 
H3BOAHBIM OCHHHHXaM H 6epe3HJIXaM. 

B CB5I3H C H3MeHeHHeM JiaH£Hia(j)TOB 
npoHcxo^HT ocjiadjieHHe Bo^ooxpaHHO- 
3amHTHBix cjoyHxifHH neca, CHH5xaeTcn 
cdanaHCHpOBaHHan mhothmh TBicnnejie- 
THflMH BBICOXan yCTOHHHBOCTB, XOTOpOH 
odna^ajiH ^peBOCTOH. 

HoBropo^cxan odnacTB bxo^ht b 

HHCJIO perHOHOB, B XOTOpBIX OTMeuaeTCfl 

axTHBH 3 aifnn pa 3 BHTHn necHoro cexTOpa 

3XOHOMHXH, HTO HCH36e5XHO BC^CT X HH- 
TCHCH^HXaifHH HCn0JIB30BaHH5T JICCHBIX 
pecypcoB. B cb«3h c 3thm B03HHxaeT 
Heodxo/piMOCTB donee paifHOHajiBHoro, 
3XOJIOTHHCCXH 6e30naCH0T0 yCTOHHHBO- 
ro neconojiB30BaHHn. 

HenpeMeHHBiM ycnoBHeM b 3tom 
cjiynae nBjineTcn coxpaHeHHe 6 hojioth- 
necxoro pa3HOo6pa3Hn necHBix 3 xoch- 
ctcm, CBoeBpeMeHHoe hx BocnpoH3BO^- 
ctbo. 3to 6y^eT cnocodcTBOBaTB xax 
coxpaHeHHio npHpOAM HoBropo^cxHx 


JiecoB, odecnencHHio xanecTBa 6 hojio- 
THHeCXOH 5XH3HH, Tax H B03paCTaHHK> 
HHBeCTHIfHOHHOH npHBJiexaTCJIBHOCTH 
pernoHa. 

B ifennx odecneneHHn xanecTBa 
dHOJIOTHHeCXOH »CH3HH H yCTOHHHBOTO 
pa3BHTHn JieCHBIX 3XOCHCTCM HOBTOpO/f- 
cxoro pernoHa hco 6 xoahmbim nBjiaeTcn 
pemeHne cjie^yiomHx npo6jieM: 

- coBepmeHCTBOBaHHe necHoro 3a- 
xoHo^aTenBCTBa 

- coxpaHeHHe necHoro 6nopa3Hoo- 
6pa3nn npH py6xe h BoenpOH3BO^CTBe 
neca 

- BHe^peHHe nporpeccHBHBix cnoco- 
6 ob py6ox 

- TpaHC({)OpMaifH5T MarXOJIHCTBeH- 
HBIX ^peBOCTOeB B XOpeHHBie eJIBHHXH H 
AydpaBBi 

- coxpameHne cmch nopo^ 

Ochobhbimh He^OCTaTXaMH coBpe- 

MeHHoro cocTonHHn necHoro cexTOpa 
jiBjunoTCJT HecTaOnjiBHOCTB necHoro 3a- 
xoHo^aTejiBCTBa h ero HeeooTBeTCTBHe 

yCJIOBHnM pBIHOHHOH 3XOHOMHXH. K 
co}xajieHHio, b nocneAHeH pe^axifHH 
JlecHoro Ko^exca PO [1] He HaH^eHBi 
ya,OBjieTBopHTejiBHBie pemeHHn no ije- 
jiOMy pany npHHUHnHajiBHBix BonpocoB. 
BnepBBie b OTeuecTBeHHOH npaxTHxe 
necHoe 3axoHO£arejiBCTBO b 3HauHTejiB- 
hoh CTeneHH no^MeHeHO 3eMenBHBiM 
3axoHo^aTejiBCTBOM, HapymeHa ifenocT- 
Han CHCTeMa ynpaBjieHHn necaMH, pa3- 
pyrneHO necoycTpOHCTBO, npaxTHuecxH 
npexpameHBi padoTBi no CTponTejiBCTBy 
necHBix nopor h npyron HH(J)pacTpyxTy- 
pBI. 

B ifennx peajiH3aifHH CTpaTernn 
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pa3BHTHJi necHoro KOMiuieicca Pocchh- 
ckoh Oe^epai^HH h ycneniHoro Hcnoji- 
HeHH^r rocyaapcTBeHHOH nporpaMMbi 
PO «Pa3BHTne necHoro xo3;mcTBa» Ha 
2012-2020 ro^Bi npe^JiaraiOTca b paM- 
Kax coBepmeHCTBOBaHH^T necHoro 3aKO- 
Ho^aTejiBCTBa cue^yiomHe ^onojiHeHHn 
H H3MeHeHH^ B JleCHOH KO^CKC PO. 

B HHCJie OCHOBHBIX npHHIJHnOB Jiec- 
Horo 3aKOHO^aTejiBCTBa np0B03rjiame- 
ho ycTOHHHBoe ynpaBjieHHe jiecaMH. B 
Ko^eKce aojhkho 6bitb TpeOoBaHHe He 
tojibko ycTOHHHBoro jieeoynpaBjieHHn 
H ycTOHHHBoro JieC0n0JIB30BaHH^, HO H 
oOecneneHMe BOcnpOH3BO#CTBa necoB 
npH ycjiOBHH rapaHTHH (JmHaHCHpOBa- 
HHH HeoOxO^HMBIX flJIfl 3TOTO 3aTpaT. 

K C05KaJieHHK), BOCnpOH3BOACTBO 
necoB, BKjnonaiomee b ce6n He tojibko 
jiecoBoccTaHOBHTejiBHBie MeponpHn- 
THU, HO H yXOJL 3a MOJTOJTHaKaMH B no- 
cjieAHHe ^ecaTHjieTHa He OTBenaeT He- 
oOxo^hmbim TpeOoBaHMM. IIpeHMyme- 
CTBeHHoe npOBe^eHne cnjioniHBix py6ox 
Ha ceBepo-3anaAe Pocchh npHBO£HT k 
M aCCOBOH CMeHe X03HHCTBCHH0 I^eHHBIX 
nOpOA MaJIOH,eHHBIMH [5] H B 3HaHHTeJIB- 
hoh Mepe oOe^HaeT jiecocBipBeByio 6a3y 
jieco3aroTOBHTejiBHBix h ^epeBoo6pa6a- 
TBiBaiomHx npejTnpH5TTHH [3]. ^a)Ke npH 
ycjiOBHH npOBe/jemni Mep eo^eHCTBHn 
ecTecTBeHHOMy jiecoB03o6HOBjieHHio 
nyTeM eoxpaHeHHn no/jpocTa hjih ocTaB- 
JieHHH CeMeHHHKOB H MHHepajiH3au,HH 
noBepxHOCTH noHBBi 6e3 ^ajiBHenninx 
py6oK yxo^a b MOJio^HUKax oOeenenHTB 
(JjopMHpoBaHHe i^ejieBBix /jpeBOCToeB c 
npeoOjia^aHHeM ijeHHBix xbohhbix no- 
po^ npoOjieMaTHHHO, Tax ok (j)HHaHCH- 
pOBaHne 3aTpaT Ha jiecHoe xo3hhctbo He 
noKpBiBaeT ^a>Ke hojiobhhbi toto, hto 
T peOyeTca tojibko j\jik ypOBHa npocToro 
BOCnpOH3BO^CTBa. 

fl,eHCTByiomee JiecHoe 3aKOHO#a- 
TejiBCTBO npH3HaeT npHOpHTeTHBiM npa- 
bom nojiB30BaHHn jiecHBiMH ynacTKaMH 
HHCTHTyT apeHjiBi, KOTOpBiii cymecTByeT 
b coBpeMeHHBiii nepHO£ c 1993 ro#a. 
O^HaKO, Kax noKa3BmaeT onBiT, apeH/ja 
- 3 to nojiyMepa, KOTOpan npH CBoeii a#- 
MHHHCTpaTHBHO-pBIHOHHOH 3KOHOMHHe- 
ckoh npHpo^e He OTBenaeT hh roey^ap- 
CTBeHHBiM HHTepecaM (pacxo^Bi Ha jiee- 
HOe X03HHCTB0 npeBBIHiaiOT £OXO£Bl), HH 
HHTepecaM nacTHoro 6n3Heca (6peMn 
3aTpaT Ha BoenpOH3BO£CTBO, oxpaHy h 
3amHTy jiecoB, eoijHajiBHan Harpy3Ka, 
HH3Kaa peHTaOejiBHOCTB). B ijejinx #ajiB- 
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Henmero pa3BHTHn jiecHBix OTHomeHHH 
MQHKjiy co6cTBeHHHKOM (roeyaapCTBOM) 
h jieconojiB30BarejieM ijejieeoo6pa3- 
HO BOCCTaHOBHTB cymecTBOBaBiHHe B 
Pocchh h He npaKTHKyeMBie HBme npa- 
Ba n0JIB30BaHHH - KOHIjeCCHU JieCHBIX 
ynacTKOB h noceccHOHHoe npaBO nojiB- 
30BaHHH [11]. 

CyTB C03£aHHH JiecHBix KOHH,eCCHH 
3aKjnoHaeTCn b tom, hto roeyaapCTBeH- 
HBIH JieCHHHHH (HJIH HHOH ynOJIHOMO- 
neHHBiH coOcTBeHHHKa) npo^aeT Ha 
ayKi^HOHax HaKonjieHHBie 3anacBi £pe- 
BecHHBi Ha KOpHio npe/jnpHHHMarejBiM 

- KOHH,eccHOHepaM, oroBapHBan npH 
3TOM ycjiOBHH 3aTOTOBKH /JpeBeCHHBI 
(njiomaAH, o6bcmbi, cnocoOBi, cpOKH h 
Ap.), a TaK5Ke - b onpeAejieHHBix ejiy- 
nanx - oObcmbi h eo£ep50HHe pa6oT no 
B03o6HOBjieHHio jieca Ha BBipyOox. Op- 
raHH3aiJ,HIO JiecHBix KOHIjeCCHH 0(|)0pM- 
JBIIOT B BHfle flOTOBOpOB, 3aKJIIOHaeMBIX 
Ha onpe^ejiCHHoe hhcjio jict. 

noceccHOHHoe Bjia^eHHe h nojn>30- 
BaHHe - 0£HH H3 BH£OB HMynjeCTBCHHO- 
ro npaBa b Pocchhckoh HMnepHH XVIII 

- Hanajia XX ctojicthh. 3aKjiioHajiocB 
b nepe^ane npOMBimjieHHHKaM h npe^- 
npHHHMaTeji^M He^BOpuHCKoro npOHC- 
X05K£eHHH KpeCTB^H, 3CMJIH H JieCOB B 
IjeJIJIX pa3BHTH5I (j)a6pHHHOTO npOH3BO^- 
CTBa. «IlpaBO eoOcTBeHHOCTH Ha noeee- 
CHOHHBie 3eMJIH npHHaAJie5KHT Ka3He, 
Bjia^ejiei^ 5 kq noeeecHOHHoro 3aB0^a 
HMeeT jiHHiB npaBO Bjia^eHHn h nojiB30- 
BaHHn chmh JiecaMH, OT^ejiBHO ot npaBa 
eoOCTBeHHOCTH [10]. 

noceccHOHHoe Bjia^eHne h nojiB30- 
BaHne jieeoM oeymecTBjiajiocB Ha oe- 
HOBe ^oroBopa, 3aKjiioHeHHoro MQHKjxy 
eoOCTBeHHHKOM (rocy^apCTBOM h no- 
eeecHOHepOM). npeACTaBjiaeT co6oh 
KOMnjieKCHyio xo3^iiCTBeHHyio fleirrejiB- 
HOCTB, KOHTpOJIHpyeMyiO TOCy^apCTBOM, 
KaK eoOCTBeHHHKOM JieCOB, AGHCTByeT 
OeeepOHHO, e npaBOM nepe^ann no Ha- 
cjie^CTBy. B ^oroBOpe npe^ycMaTpHBa- 
iotch Bee HeoOxo^HMBie TpeOoBaHHn k 
BonpoeaM nojiB30BaHHa h Be^eHHn jiee- 
hoto xo3^iiCTBa npe^BUBjineMBie eo cto- 
poHBi opraHOB ynpaBjieHHn h Ha^30pa b 
C(j)epe JiecHBix OTHomeHHH. 

K HHCJiy BaraeiiHiHx npoOjieM jiee- 
hoto KOMnjieKca Pocchh ejie^yeT othc- 
cth Bonpoe roeynapcTBeHHoro ynpaBjie- 
hhh JiecaMH. IIonBiTKa ^ei^eHTpajiH3a- 
h|hh jieeoynpaBjieHHn nyTeM nepe^ann 
eyOneKTaM PO hojihomohhh no ynpaB- 


JieHHIO (|l e £ e P aj n> H0 H eoGCTBeHHOCTBIO 
(jiecaMH) e eoxpaHeHHeM 3a tjie/jepajiB- 
HBIM OpraHOM JIHHIB Ha#30pHOH $yHK- 
H,HH H KOHTpOJW 3a HCnOJIB30BaHHCM 

ey6BeHH,HH H3 (Jje^epajiBHoro Oio^eTa 
5KejiaeMBix pe3yjiBTaTOB He Rana [3]. B 
CJI05KHBHieHCa KOHCTpyKI^HH TJiaBCH- 
CTByeT Ha# 30 p, a othio^b He ynpaBjieHHe 
JieCHBIM X03^HCTBOM. 

roey^apCTBeHHoe ynpaBjieHHe Jie- 
caMH ijejiecoo6pa3HO nocTpOHTB no 
TpexypOBHeBOH CHCTeMe, hto cootbct- 
CTByeT eymecTByiomeMy a^MHHHCTpa- 
THBHO-TeppHTOpHaJIBHOMy ^ejieHHio 
Pocchhckoh Oe^epai^HH. Hh30boh op- 
raH ynpaBjieHHe jicchbim xo3«hctbom 
- JieCHHHeCTBO, B03TJiaBJHieMOe JieCHH- 
HHM. JieCHHHHH - TOCynapCTBeHHBIH 
cjiy)KamHH, HMeiomnii BBiemee JiecHoe 
o6pa30BaHHe, npoH3BO^HTejiB JiecHBix 
6jiar. FoeyaapcTBeHHBiii jicchkhkh ot- 
BenaeT bo BBepeHHBix eMy jieeax (b 
rpaHHH,ax CBoero jiecHHHecTBa) 3a Bee, 
B TOM HHCJie 3a COCTOUHHe ^peBOCTOeB, 
H3MeHeHHe hx xapaKTepHCTHK Ha Ka>K- 
^om ynacTKe (BBi^ejie) h 3a p e 3yjiBT aTBi 
Been eoBOKynHOCTH oeymecTBjiaeMBix 
3^eCB X035IHCTBeHHBIX aKH,HH. OCHOBHOe 
pyKOBO^CTBO Rim fleHCTBHH JieCHHHe- 
ro - cocTaBjieHHBiii jiecoycTpoHTejniMH 
AOJiroepOHHBiH njiaH BejreHHa jiecHoro 
X03HHCTBa. 

rjiaBHOH OeoOeHHOCTBK) JieCHO- 
TO X03HHCTBa, KaK H3BeCTHO, HBJHieTCa 
^JIHTeJIBHOCTB JieCOBBIpamHBaHHH, H3- 

MepneMan mhothmh AeenTHjieTH^MH. 
Cjie^OBarejiBHO, Rim npHHOTH^ ynpaB- 
jieHnecKHx pemeHHH hcoOxo^hmo aoji- 
roepOHHoe njiaHHpoBaHHe, KOTOpoe oey- 
meCTBJHIJIOCB JieCOyCTpOHCTBOM, JIHKBH- 
£HpOBaHHBIM npH npHHOTHH JIK [1]. 

OijeHHBan pojib jieeoynpaBjieHHa, 
npo(J)eccop M.M. OpjiOB nncaji: «JIeeo- 
ycTpoiiCTBO 6e3 jieeoynpaBjieHHn MepT- 
bo, jieeoynpaBjieHHe 6e3 jieeoycTpoii- 
CTBa - ejieno» [9], h6o hmchho eMy 
JiecHoe xo3^hctbo o6n3aHO njiaHaMH 
jieeoynpaBjieHHn Ha mccthom ypOBHe. 

YnpaBjieHHe jicchbim xo3^hctbom, 
no MHeHHio KjiaecHKa - jieeoBO^CTBa 
npoij). EO. Mop030Ba, aojhkho CTpe- 
MHTBca k 4)opMHpoBaHHio H^eajia xo- 
3«HCTBeHHOrO Jieca, KOTOpBiii flOJHKeH 
6BITB 5KH3HCHHO yCTOHHHBBIM H OTBe- 
naTB Oy^ymHM noTpe6HOCTHM oOmecTBa 
[4]. IIpHHi^Hn ycTOHHHBOCTH Haca)K- 
AeHHH H npHHI^Hn CaMOCTOOTeJIBHOCTH 
jieca oh Ha3Bmaji «pyKOBO^mHMH Hana- 


jiaMH necoBO£CTBa», a CTpeMjieHHe co3- 
AaBaTB h coxpaHHTt 3 th CBOHCTBa jieca 
«i^eHTpajii>Hi>iM nyHKTOM Been jiecoBO^- 
CTBeHHOH nOJIHTHKH». 

C npaBOBOH TOHXH 3peHHH B POCCHH 
HMeeTca AOCTaTOHHaa 3axoHO£aTejiBHaa 
ocHOBa coxpaHeHna jiecHoro 6 ho- 
pa3HOo6pa3Ha. Tax, ochobhoh jiecHOH 
3axoH — JiecHOH Ko^exc PO [1] h npH- 
HaTBie b ero pa3Birrae MHorne HOpMa- 
THBHBie AOxyMeHTBi npe#ycMaTpHBaiOT 
h o6a3BiBaiOT jieconojiB30BaTeneH co- 
XpaHflTB H BOCCTaHaBJIHBaTB JieCHOe 
6Hopa3Hoo6pa3He. 

BaraBiM cnoco6oM coxpaHeHHa 
6Hopa3Hoo6pa3Ha Hapa^y c co3^aHHeM 
oco6o oxpamieMBix npHpo^HBix Tep- 
pHTOpHH (OOIIT) H OCO60 3amHTHBIX 
ynacTKOB jieca (03Y), nBjraeTca BBi^e- 
neHHe KjnoneBBix 6 hotohob npH otbo- 
#e jiecocex. 3 to no3BOJiHT coxpaHHTB 
H BOCCTaHOBHTB MecTa o6HTaHHa oc- 
HOBHBIX BH£OB paCTeHHH H 5XHBOTHBIX, 
b HaHMeHBineH CTeneHH HapyniHTB jiec- 
Hyio cpe^y b i^ejiOM. KpOMe Toro, 6 ho- 
toiibi 6y#yr BBicTynaTB b pojiH ceMeH- 
hbix xypTHH h ^aBaTB HaneT ceM^H Ha 
BBipy6jieHHBie njioma#H, cnoco6cTBya 
TeM CaMBIM BOCCTaHOBJieHHK) BBIpy- 
6 ok H,eHHBiMH ^peBecHBiMH nopo^aMH. 
OcTaBjieHHe rpynn no^pocTa h tohxo- 
Mepa no3BOJiHT b 6yjjymeM ccjiopMHpo- 
BaTB HaH6ojiee ycTOHHHBBie pa3HOBO- 
3pacTHBie necHBie sxochctcmbi. YnacT- 
kh jieca, pacnoji05KeHHBie no rpamnje c 
6e3JiecHBiMH npocTpaHCTBaMH (onyniKH 
6 ojiot, ceHOKOCBi h #p.), aBjiaiOTca 6ojiee 
BeTpOyCTOHHHBBIMH H Cn0C06CTByi0T 
jiecoB03o6HOBjieHHio Ha BBipydxax, 3a- 
mmijaa no^pocT ot HedjiaronpmiTHBix 
B03AeHCTBHH BHeiHHeH Cpe^BI. HHX 

xapaxTepeH bbicokhh ypoBeHB 6 hojio- 
rnnecKoro pa3HOo6pa3Ha, nosTOMy pe- 
KOMeH^yeTca BBmejiaTB hx b xanecTBe 
SnoTonoB npn njiaHHpOBaHHH cnjiorn- 
hbix py6ox. CoxpaHeHHe b ijejiocTHO- 
cth bo^otokob no3BOJiHT He HapyuiaTB 
rH^pOJIOrHHeCKHH pe)KHM TeppHTOpHH 
h H36e)KaTB 3a6ojianHBaHHa Ha 6 ojibihhx 
mioma/jax BBipy6ox. nopimox BBmejie- 
HHH JieCOB BBICOKOH npHpO^OOXpaHHOH 
u,eHHOCTH, coxpaHeHHa 6nopa3Hoo6pa- 
3 na npn py6xax b npouecce 3aroTOBKH 
^peBecHHBi Rim ycjiOBHH HoBropo/jcxoH 
o6jiacTH HaMH npe^CTaBjieHBi b npaxTH- 
necKHx peKOMeH^ai^nax [8]. 

O^hhm H3 Han6ojiee 3HanHTejiBHBix 
(jmXTOpOB, KOpeHHBIM 06pa30M BJIHa- 


khijhx Ha 6 nopa 3 Hoo 6 pa 3 He h ycTOH- 

HHBOCTB JieCHBIX 3 KOCHCTCM, 5 IBJHHOTC 5 I 

py6xn cnejiBix h nepe ctohhbix £peBO- 
CTOeB. 

B HoBropo^CKHx jiecax npeHMyme- 
CTBeHHO npOBO^aTca cnjioniHBie py6xn, 
xax Han6ojiee npocTBie h jierxo hc- 
nojiHHMBie. O^Haxo, flajiexo He Bcema 
cnjioiHHaa py6xa aBjiaeTca onTHMajiB- 
hbim pemeHHeM Bonpoca. B pe3yjiBTa- 
Te npOBe^eHHa cnjioiHHOJiecoceHHBix 
py6ox ncxo^HBie jiecHBie sxochctcmbi 
y HHHToacaiOT ca , npHHijHnHajiBHO MeHa- 
lOTca MHxpoxjiHMaTHnecxHe ycaoBHa, 
pe)XHM yBjiaacHeHHa, B03pacTai0T BeTpo- 
BBie Harpy3xn. OcHOBHoe npaBHjio Jieco- 
BO^CTBa b OTHomeHHH py6ox b cnejiBix 
^peBOCToax, ctjiopMyjiHpOBaHHoe LO. 
Mopo30BBiM - «Py6xa h B03o6HOBjieHHe 
£OJI5XHBI 6BITB CHHOHHMaMH» [4] - HC- 
nojiHaeTca ^ajiexo He Be3#e. 

npn xBajiH^Hi^HpOBaHHOM npOBe- 
^eHHH HecnjioiHHBix py6ox Ha JiecHBie 
3xo CHCTeMBi oxa3BmaeTca 3HanHTejiBH0 
MeHBinee B03^eHCTBHe. MecToo6HTa- 
HHa HeXOTOpBIX 5XHBBIX OpraHH3MOB 
xoTa h coxpamaiOTca, ho coxpaHaiOT- 
ca. npn 3tom paciHHpaeTca acH3HeHHoe 
npocTpaHCTBO £jia pa^a ^pyrnx jxhbbix 
opraHH3MOB, HanpHMep, TpaBaHHCTBix 
paCTeHHH, xonBiTHBix acHBOTHBix, Hace- 
xombix. B xoHenHOM CHeTe, npOBe^eHHe 
TaxHx py6ox npHBO^HT x yBejiHneHHio 
6Hopa3Hoo6pa3Ha [6,7]. 

KpOMe Toro, coxpaHemie nacra hc- 
xo^Horo ^peBOCToa npn py6xax npe^OT- 
BpamaeT no^BeM ypOBHa rpyHTOBBix 
bo^ ( 3a cneT axTHBHoro HcnapeHHa bo^bi 
^ epeBBaMH) b pe3yjiBTaTe nero He npo- 
hcxo^ht 3a6ojianHBaHHa jiecocex h bbi- 
MOxaHHa co3^aHHBix Ha BBipy6xax jiec- 
hbix xyjiBTyp. 

OnBiT npHMeHeHHa «HecnjioiHHBix» 
py 60 X BO BTOpHHHBIX MarXOJIHCTBCHHBIX 

jiecax noxa3aji, hto b npoi^ecee sxcnjiy- 
aTai^HH MoacHO nojiynHTB sxoHOMHne- 
cxhh, 3xojiorHnecxHH 3(J)(})exT h o6ecne- 
hhtb hx nepeBO^ b ^peBOCTOH c npeo6- 
jia^aHneM xbohhbix, T.e. npeo6pa30BaTB 
HX B XOpeHHBie eJIBHHXH. 

BBe^eHne b pa3py6aeMBie xyjiHCBi 
b npoi^ecce py6xn b ^peBOCToax c npe- 
o6jia^aHneM ochhbi b THnax jiecopacTH- 
TejiBHBix ycjiOBHH Cfl 2 _ 3 xyjiBTyp ^y6a 
no3BOJiHT yBejiHHHTB njioma^B ^y6paB b 
XBOHHO-HIH pOXOJIHCTBeHHBIX Jiecax. 

MarxojiHCTBeHHBie ApeBOCTOH, xax 
npaBHjio, 3aHHMaiOT Han6ojiee npOH3- 
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BO^HTeJIBHBie MeCT006HTaHHa B6JIH3H 
TpaHcnopTHBix nyTeii h HacejieHHBix 
nyHXTOB, no3TOMy 3axoHOMepHO npn- 
HaTB b 3thx ^peBOCToax b xanecTBe npe- 
o6jia^aiomHx «He cnjioniHBie py6xn». 

TaxHM o6pa30M, ycneniHoe perne- 
Hne paccMOTpeHHBix npo6jieM moukqt 
cnoco6cTBOBaTB o6ecneHeHHio xanecTBa 
6H0JI0rHHeCX0H aCH3HH H yCTOHHHBOMy 
pa3BHTHI0 JieCHBIX 3X0CHCTCM. 
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APPLICATION OF ECOLOGICAL FOOTPRINT METHODOLOGY TO REGIONAL 
RESEARCH: CASE STUDY OF REGIONS IN UKRAINE AND HUNGARY 

N.V. Gryshchenko, Ph.D. student 
V.N. Karazin Kharkiv national university, Ukraine 

Environmental impacts of population grow because of high consumption by individuals. This study aims to determine the scale of 
environmental impact of citizens on the regional level and to find out if the development there is sustainable. The leading innovative regions of 
Ukraine and Hungary are considered. Ecological footprint assessment method is used to calculate the area needed to provide resources and services 
for sustaining a current lifestyle of the population. The structure of ecological footprint is composed based on the data available from the statistical 
agencies of the countries, regional and international agencies. 

The results show that Ukrainians have higher ecological footprint than Hungarians at the national level. Leading Ukrainian region has a 
significantly higher footprint than the average one within the country. A citizen of Northern Great Plain has lower ecological footprint than average 
Hungarian. However, both regions develop unsustainably, exceeding a bio-capacity level by almost 3 times in case of Kharkiv region and by 1.3 
times in case of Northern Great Plain in 201 1 . 

Keywords: ecological footprint, environmental impact, region, sustainable consumption. 
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I ntroduction. Hungary is a member 
of EU since 2004 and Ukraine, 
sharing European principles, continues 
its integration to European institutions. 
Both countries had a period of soviet rule 
under which the environmental issues 
were put in the last place. However, today 
both Hungary and Ukraine harmonize its 
environmental standards to the European 
ones. In 1985 European Commission 
prepared a council Directive on the 
assessment of the effects of certain public 
and private projects on the environment 
for the member states 1 . Consumer choices 
influence environment heavily and, as 
some authors argue (Paavola, J. 2001), can 
alleviate most environmental problems. 

The general trend is the growth 
of consumption of population in both 
Ukraine 2 and Hungary (see data of 
State Statistics Service of Ukraine and 
Hungarian Central Statistical Office 3 ). 
OECD makes forecasts that by 2030 
households’ consumption will grow in 
OECD countries, including residential 
energy use on average by 1.4 % per 
year, and will grow even more rapidly 
in non-OECD countries, particularly 
in relation to energy consumption, 
transport, residential water use and 
waste management (OECD, 2008). The 
general rule states: the less you consume 
- the less the environmental impact is. 
What level of environmental impact 
of consumption can be considered as 
sustainable in a certain region? How 
can we compare indicators at national 
and regional levels? These are the main 
questions of this study. 


Methodology review. Different 
environmental impact assessment 
techniques are used to calculate the 
environmental impact of a certain 
citizen. This study is based on 
Ecological Footprint Assessment 
(EFA) method which was proposed by 
William Rees in 1992 in Canada and 
significantly developed in collaboration 
of Mathis Wackemagel and Rees in 1996 
(Wackemagel, M, and Rees, W. 1996). 
EF is defined as the total number of 
ecologically productive area required to 
sustain consumption of the population 
calculated on the basis of the yield. 

According to some authors (van 
Vuuren D.P.and Smeets E.M.W. 2000), 
important criteria for evaluating the 
applicability of the EF as an indicator 
of sustainable development are: policy 
relevance and utility for users, analytical 
validity, measurability (Bakkes, J. and 
voor Volksgezondheid en Milieuhygiene, 
R. 1994), and clarity to the general 
public. 

Two last criteria are important 
for the current study. Ukraine has not 
enough practice of EFA, especially 
on the regional level. Environmental 
and ecological standards in Ukraine 
are to be developed more, but local 
governments need a clear indicator of 
their environmental activity today. 

EF allows estimation of household or 
per capita consumption within a certain 
territory, including a region (see studies 
of (Hopton, M. and White D. 2012) and 
(Knaus, M. andLohr, D. et al. 2006). Most 
agencies and international organizations 


calculate EFs for countries. Since 
most significant decisions concerning 
economic development and environment 
are made on the regional level, it makes 
sense to improve EF methodology and to 
make it applicable for regional research 
in post-communist countries. 

A region is a certain territory with 
its structure, which changes dynamically 
while it interacts with other regions, 
including those from different countries. 
This leads to one of the weaknesses 
of the EF concept, namely goods and 
services can be produced outside the 
area of consumption. This reduces the 
accuracy of calculation and the need for 
consideration of transportation impacts 
appears. 

The authors highlight several 
reasons (Knaus, M. and Lohr, D. et al. 
2006), why the territory has become 
the measurement unit of sustainable 
development, and is used to calculate 
the EF : territory is a universal category; 
it demonstrates the finiteness of natural 
capital; monetary indicators provide 
an incomplete assessment, because the 
price of land may not include variety of 
biophysical characteristics, such as the 
biodiversity growth potential. 

Obviously, significant regional 
differences occur and this study uses 
national and local regional yield data 
where possible in order to get more 
unbiased results. 

Research method - composition 
of the ecological footprint structure. 

This study compares Kharkiv region 
(Ukraine) and Northern Great Plain 


1 Environmental Impact Assessment web-page of EC - mode access: http://ec.europa.eu/environment/eia/eia-support.htm 

2 http://ukrstat.org/en 

3 http://www.ksh.hu/ 
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Comparison of the EF structure in Ukraine (Ukr) and Hungary (H), ha 


Year 

EF energy-land 

EF consumed land 

EF bio-productive land 

EF limited land 

Total EF 


Ukr 

H 

Ukr 

H 

Ukr 

H 

Ukr 

H 

Ukr 

H 

2000 

X 6 

0.097 

0.002 

0.004 

1.321 

X 

X 

0.155 

1.323 

0.257 

2001 

X 

0.741 

0.002 

0.004 

0.091 

X 

X 

0.154 

0.093 

0.899 

2002 

X 

0.745 

0.002 

0.004 

0.088 

1.354 

X 

0.153 

0.090 

2.256 

2003 

0.646 

0.839 

0.002 

0.004 

0.106 

1.327 

X 

0.152 

0.755 

2.322 

2004 

0.857 

0.916 

0.002 

0.004 

0.085 

1.181 

X 

0.150 

0.944 

2.251 

2005 

0.826 

1.011 

0.002 

0.004 

1.345 

1.370 

X 

0.150 

2.173 

2.535 

2006 

0.874 

0.964 

0.002 

0.004 

1.381 

1.224 

0.003 

0.154 

2.260 

2.345 

2007 

0.867 

0.803 

0.002 

0.004 

1.710 

1.600 

0.004 

0.154 

2.583 

2.560 

2008 

0.895 

0.767 

0.002 

0.004 

1.474 

1.188 

0.003 

0.152 

2.375 

2.112 

2009 

0.857 

0.757 

0.002 

0.004 

1.418 

1.111 

0.003 

0.152 

2.280 

2.024 

2010 

0.824 

0.744 

0.002 

0.004 

1.419 

1.101 

0.003 

0.194 

2.248 

2.043 


region (Hungary). This choice of regions 
is based on the results of the research 
on their R&D and Innovative potential. 
They are regions-leaders in respective 
countries, not counting capital regions 4 . 

Calculating EF for a citizen of a 
region or a country requires lots of diverse 
data. This study uses data provided by 
national and regional statistical offices 
where possible. However, due to the lack 
of available data some expert evaluations 
and data from international organisations 
are used as well. In Ukraine you can 
easily get access to statistical agencies 
of the regions. The whole data set for 
Kharkiv and Northern Great Region 
includes data from 2003 to 2011. In 
Hungary statistical data set for Northern 
Great Plain region is provided by 
Hungarian central statistical office in the 
form of Regional statistical yearbooks 
of Hungary. This study uses yearbooks 
from 2003 to 2011. 


The basic structure of EF consists 
of five components (see Reed, M. and 
Slaymaker O. 1993; Wackemagel, M. 
and Schulz N., et al. 2002; Chen, H.- 
S. and Chien L.-H., et al. 2013): energy 
land, consumed land, bio-productive 
land, limited availability land and bio- 
productive ocean (Knaus, M. and Lohr, 

D. et al. 2006). 

The energy-land is calculated as the 
area needed for the absorption of C02 
emitted by transport and as a result of 
energy use in households. For Hungary 
energy land is also calculated for energy 
used for waste-water treatment. EF in 
terms of C02 emissions is the total 
amount of C02 emitted as a result of the 
population's consumption - regardless 
of the territory where these emissions 
occurred (van Vuuren D.P. and Smeets 

E. M.W. 2000). Consumed land per 
person is determined as an average 
dwelling area per person. Bio-productive 


land in the study includes area needed 
to maintain consumption of food of a 
certain person in a given time period. 
Limited availability land is calculated as 
an uncultivated (affected) land. 

In case of Ukraine and Hungary 
to make national and regional data 
concerning the bio-productive area of the 
ocean is not considered. 

General calculation approach 
follows (Chen, H.-S. and Chien L.-H., et 
al. 2013) with some improvements of the 
author. 

EF should be compared to local 
bio-capacity to conclude if the country 
or the region develop sustainably. To 
evaluate a bio-capacity level the area of 
bio-productive land per one citizen in the 
region is determined. 

The parameters for Kharkiv region 
include a productive land (agricultural), 
forests, built-up area, swampland, open 
spaces without vegetation, other land and 


Tab.2. 


Comparison of the EF structure in Kharkiv region (KhR) and Northern Great Plain (NGP), ha 


Year 

EF energy-land 

EF consumed land 

EF bio-productive land 

EF limited land 

Total EF 


KhR 

NGP 

KhR 

NGP 

KhR 

NGP 

KhR 

NGP 

KhR 

NGP 

2003 

0,646 

0,780 

0,002 

0,004 

1,317 

0,506 

0,156 

0,208 

2,121 

1,497 

2004 

0,857 

0,846 

0,002 

0,003 

1,368 

0,495 

0,157 

0,209 

2,385 

1,552 

2005 

0,826 

0,942 

0,002 

0,003 

1,538 

0,504 

0,198 

0,210 

2,564 

1,660 

2006 

0,874 

0,917 

0,002 

0,003 

1,679 

0,488 

0,130 

0,212 

2,685 

1,621 

2007 

0,797 

0,749 

0,002 

0,004 

1,703 

0,475 

0,122 

0,215 

2,625 

1,443 

2008 

0,811 

0,709 

0,002 

0,004 

2,122 

0,414 

0,121 

0,211 

3,057 

1,337 

2009 

0,767 

0,698 

0,002 

0,004 

1,937 

0,454 

0,116 

0,211 

2,822 

1,367 

2010 

0,744 

0,697 

0,002 

0,004 

1,993 

0,423 

0,116 

0,260 

2,855 

1,385 

2011 

1,065 

0,697 

0,002 

0,005 

1,966 

0,407 

0,122 

0,261 

3,155 

1,369 


4 The methodology of research and the main findings are committed to working paper “Technological parks as basis of intensive 
development of Kharkiv region and Northern Great Plain in consideration of environmental aspects” (Visegrad Scholarship ID number 
51200791) 

5 Data source - Ecological passports of Kharkiv region - mode access: http://www.menr.gov.ua/content/article/5993 

6 Data is not available for this period. 
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water surface areas . The parameters for 
Northern Great Plain include arable land, 
forests and uncultivated land. Productive/ 
arable land composes a bio-productive 
land; forests - an energy-land; built-up 
area is treated as a consumed land and 
other territories are limited land. In the 
case of Northern Great Plain uncultivated 
land includes both - consumed land and 
limited land, as there is a lack of regional 
data on built-up areas. 

Main results - empirical analysis 

Case of the countries (Ukraine and 
Hungary). The first stage of calculation 
includes calculation of EF for citizens of 
the countries (see the Table 7). 

EF of a Ukrainian citizen was 
growing till 2008. After the global 
economic crisis the consumption has 
reduced and EF has also become lower. 
This is seen clearly for EF of energy-land 
and bio-productive land. In Hungary 
the value of EF is fluctuating from year 
to year but since 2008 it has also been 
decreasing. 

EF energy land keeps a significant 
part of EF structure of the countries: 
in Ukraine it makes up to 37 % and in 
Hungary up to 3 6% of the whole EF value. 
According to the calculation results, it 
may be concluded that residential sector 
of Hungary is more energy-efficient than 
the Ukrainian one. Even considering that 
structure of EF consumed land in Ukraine 
is more complete than in Hungary, the 
resulting value is uprising in Hungary 
with a strong increasing tendency. 

The level of products consumption 
in absolute values in Ukraine is higher 
than in Hungary, but EF bio-productive 
land value is lower because of higher 
productivity of agricultural area in 
Ukraine. In the EF structure in both 
countries the part of EF bio-productive 
land is the highest, namely 63 % in 
Ukraine and 54 % in Hungary. 

The value of EF limited land in the 
EF structure is relatively low: 0.01% 
in Ukraine and 9% in Hungary. In 
both countries the parameter has been 
growing since 2009. 

Case of the regions (Kharkiv and 
Northern Great Plain regions). Kharkiv 
region is a major center of production 
and consumption. The value of general 
EF there was 26 % higher than average 
Ukrainian value in 2010. EF bio- 
productive land and EF energy-land 


have the main weight in the EF structure. 
The consumption in the region is high 
and most residential waste produced is 
deposited at landfills. 

Population of Northern Great Plain 
region does not consume the same amount 
of goods as an average Hungarian. EF 
energy-land per citizen of the region is 
lower than average Hungarian because 
the study does not include C02 emissions 
during waste-water treatment. The area 
of consumed land is slowly expanding. 
EF bio-productive land is significantly 
lower comparing to Hungarian and to 
the citizen of Kharkiv region. EF limited 
land in Northern Great Plain is higher than 
in Hungary and in Kharkiv region. The 
calculation results are shown on Table 2. 

Next step is to compare EF per capita 
and bio-productive area per capita in 
regions. For sustainable development EF 
should not exceed the bio-capacity of the 
territory. 

The level of consumption of citizens 
of Kharkiv region is far away from 
sustainable. From 2003 to 2011 total EF 
exceeded natural bio-capacity by 1.9 to 
2.7 times. The lowest pressure is observed 
on the consumed land and the highest 
pressure is on the energy-land. The forest 
area in Kharkiv region is declining, 
agricultural area is stable, consumed area 
is increasing while economic welfare of 
population is growing. 

In Northern Great Plain level of 
sustainability is higher than in Kharkiv 
region. Total EF is almost two times 
lower comparing to Kharkiv region. 
However, it also exceeds biocapacity 
of the territory by 1.3 to 1.7 times but 
with a declining tendency. The highest 
impact of one citizen of Northern Great 
Plain region is exerted on energy-land 
and the lowest impact is experienced by 
consumed and limited land. 

General conclusions. Both regions 
under the study follow unsustainable 
path. Kharkiv region has higher impact 
on energy-land and bio-productive 
land opposed to Northern Great Plain. 
Meanwhile, Northern Great Plain has 
higher limited land and consumed land 
impact. Total EF is higher than regional 
bio-capacity. So, the populations of the 
regions are not able to maintain a current 
lifestyle without consuming resources of 
other territories. International trade helps 
to satisfy consumers but it hardly forces 
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population to change habits and become 
more efficient. 

Level of personal domestic energy 
consumption and waste production are 
considered by some authors (Hobson, 

K. 2001) as “important contributors” 
to harmful environmental change, and 
governments should promote sustainable 
or green consumption in order to decrease 
environmental impact of a single person 
and, therefore, of the whole population. 

In the scope of environmental 
economics lack of resources of 
the territory can be overcome with 
additional expenditures for the economy 
(Venkatachalam, L. 2007). It is also 
important to mention that technological 
development can contribute to solving 
environmental problems faced today 
and prevent further pollution. However, 
political and institutional situation in 
Ukraine’s economy is inactive in this 
respect. 

Any governmental initiative, 
especially in the country like Ukraine 
with population expressing no-confidence 
to the government, won’t be successful if 
there is lack of “informed and accepting 
public” (Macnaghten, P. and Jacobs, M. 
1997:15). According to (Murphy, J. 2001) 
it is important to recognize environmental 
problems as those having social dimension 
and to treat them respectively. People 
should have enough information about the 
consequences of choices they make. EF in 
this case is very representative. It shows 
the environmental impact of consumption 
level of each person. Some consumption 
choices are being made in the scope of 
maintaining healthy life while others can 
be referred to overconsumption. This is 
particularly true talking about EF of bio- 
productive land. 

Populations are facing the ‘Tragedy 
of Commons’ (Hardin, G. 1968) which 
implies that people acting individually 
and expressing their own self-interest, 
can ultimately deplete common shared 
resources even if it is obvious that in 
a long run no one wants it to happen. 
Population of a country or a region itself 
cannot decrease environmental impacts 
caused by the lifestyles, but many 
individuals together can make right 
choices and soften their environmental 
impacts. EF indicator can significantly 
help them in making their lifestyles more 
sustainable. 
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EXAMINATION OF THE ROLE OF 
VEHICLES IN POLLUTION OF 
ATMOSPHERE IN AZERBAIJAN 

S. Mamedova, Candidate of Geographical sciences, Associate 
Professor 

Baku State University, Azerbaijan 

In the report the author considers questions of atmosphere 
pullution by vehicles on the example of the cities of Baku and Sumgait 
and also the significance of ecological-geographical information in 
terms of environmental protection. In order to calculate emissions on 
superhighways and regulated crossroads algorithms were designed. 
Calculations show that near crossroads of superhighways as the vehicle 
speed goes down, CO emissions increase, but N02 emissions decrease. 

Keywords: Transport emissions, toxic gases, carbon monoxide, 
vehicle flow density. 

Conference participants 


YdK 504.3.054 

It C C JT E/TO BAH II E POJIH 
TPAHCnOPTHbIX CPEACTB HA 
3ATPJI3HEHHH ATMOCOEPBI B 
A3EPEAHfl}KAHE 

MaMe/fOBa I1I.H., xaH/c reorp. HayK, ^oifeHT 
EaKHHCKHH roeynapCTBeHHBiH YHHBepCHTeT, AaepdaifnacaH 

B CTaTte paccMOTpeHBi Bonpocbi iarpaBHCHua aTMOccjtepbi aBTO- 
TpaHcnopTHtiMH cpeacTBaMH Ha npHMepe ropoaoB Eaxy h CyMraHT 
h 3HanHMOCTt> axonoro-reorpatJtHHecxoH HHcjtopMauun npn 3amuTe 
OKpy>KaK)inen cpeati. J\jin pacneTa BtidpocoB Ha aBTOMarHCTpanax h 
peryjinpyeMBix nepexpecTxax 6 bijih pa3pa6oTaHbi anropHTMti. Pacne- 
tbi noKaabiBaiOT, hto y nepeKpecTKOB cxopocTHbix aBTOMarHCTpaneH 
c }W[eHbmeHHeM cxopocTH aBHaceHHa ATC, yBejiHHHBaiOTca Bbidpocbi 
CO, Bbidpocbi ace N02 yMeHbinaiOTca. 

KjnoHeBbie cjioea: TpaHcnopTHbie Bbidpocbi, TOxcHHHbie ra3bi, 
yrapHbifi ra3, njiOTHOCTb aBTOTpaHcnopTHoro noTOKa. 

YnaCTHHK KOH(J)epeHUHH 



■CxHy 1 A 1 1 NOx 1 ♦ CO cnopocTb, Kivi/nac 


PhC. 1 . 3 aBHCHMOCTH K 03 (|)(|)HpHeHTa Ry OT CKOpOCTH ATC 


A btomo6hjibhbih TpaHcnopT aBaaeTca 
o/jhoh H3 Haudojiee yzjodHBix (jjopM 
TpaHcnopTa b coBpeMeHHOM MHpe. Abto- 
mo6hjibhbih TpaHcnopT nrpaeT BaacHyio 
pOJIB B COHHaJIBHO-3KOHOMHHeCKOM pa3- 
BHTHH peenydjTHKH, B 3(j)(j)eXTHBHOM HC- 
nojiB30BaHHH npHpo^HBix h Tpy^OBBix pe- 
cypcoB. Abtomo6hjibhbih TpaHcnopT rb- 
aaeTca Handoaee noaxoaamHM b ropHBix 
pahoHax. Tax xax A3ep6aibtacaH aBaaeTca 
TOpHOH CTpaHOH, aBTOMOdHJIBHBIH TpaHC- 
nopT HipaeT BaacHyio pojiB b txohomhhc- 
ckom pa3BHTHH pecnydjiHicH. B pecnydjiH- 
xe HeT Taxoro nyHxra, xyaa He npOBe^eHa 
mocceiiHaa /jopora. B HacToauiee BpeMa 
npOTaixeHHOCTB /fopor b pecnydanxe co- 
CTaBjiaeT 6ojiee 22 tbic. icm, H3 xotopbix 
4 TBICaHH ICHJIOMeTpOB - HIHpOXHe 3aac- 
cjjajiBTHpoBaHHBie aBTOMarncTpajiH. 

YBejiHHeHHe hjiothocth TpaHcnopT- 
HBIX Cpe^CTB BBI 3 BIBaeT yBCJIHUCHHe 
HecropaeMBix yraeBO^opo^OB b aTMOC- 
(jjepy, b tom HHCJie CBHHifa, coeflHHemia 
pTyTH, cepBi, a 30 Ta, oxcnaa yraepo^a, 
xamfeporeHOB, 6 eH 3 onHpeHa h ^pyrnx 
onacHBix BemecTB. TpaHcnopTHBie bbi- 
6 pocBi oneHB onacHBi, nocxojiBxy 3 arpa- 
THBaiOT aXTHBHyiO 30 Hy 6 HOC(J)epBI. B 
COCTaBe BBIXJIOnHBIX BBldpOCOB CBHHdJ 
xapaxTepH 3 yeTca Handoaee bbicoxoh 
CTeneHBio OTpaBaaionjero B 03 ^eiiCTBHa 
Ha opraHH 3 M neaoBexa. B HnacHHx cjio- 
ax aTMOciJiepBi otxo^bi b 6 e 3 BeTpeHHyio 
noro^y pacnpocTpaHaiOTca naoxo. B 
Taxyio noro^y Ha yanijax b ijeHTpe ro- 
po/ja npeodaa^aiOT TenaBie B 03 ^,yniHBie 
MaCCBI H TOXCHHHBie BBl 6 pOCBI He MOTyT 


pacnpocTpaHaTBca Ha doaBHine pac- 
CToaHHa. no 3toh npHHHHe, H 3 yneHHe 
3 arpa 3 HeHna B 03 ayxa BBidpocaMH ot 
ABHraTeaen HMeeT doaBinoe 3 HaneHHe. 
B CTaTBe paccMOTpeHBi BonpocBi 3 a- 
rpa 3 HeHHa amocijiepBi ropo^a TpaHC- 
nOpTHBIMH Cpe^CTBaMH H 3 HaHHMOCTH 
3 xoaoro-reorpa(J)HHecxoH hhcJj opMaif hh 
npn 3 amHTe oxpyacaiomen cpe^Bi. 

OCHOBHyiO HaCTB BBldpOCOB aBTO- 
TpaHcnopTHBiMH cpeacTBaMH cocTaBaa- 
k)t TOXCHHHBie ra3Bi (coe^HHeHHa cepBi, 
oxch^bi a30Ta, yrapHBiii ra3, oxch^bi 
yraepo/ja), caaca, nBiaB, ^bim, maaxn, 
xaop, (JiTOp, piyTB, CBHHeif h Tax #a- 
aee. Cpe^HecyTOHHBie xoHifeHTpaifHH 
3arpa3HaiomHx BenjecTB b aTMOCijjepe 


ropo/ja Eaxy h CyMraHTa npHBe^eHBi b 
Tadanife 1. 

B pecnydanxe b to# b cpe^HeM b 
aTMoeiJiepy BBidpacBiBaeTca 875,1 tohh 
B pe^HBIX BemeCTB, H 3 XOTOpBIX 344,2 
tbic. tohh npHxoflHTca Ha aoaio npo- 
MBimaeHHOCTH , 530,9 tbic. tohh Ha aB- 
TOTpaHcnopTHyio TexHHxy. B Eaxy ace H3 
BBidpocoB b aTMoeiJiepy 373,3 tbic. tohh 
npHxo^HTca Ha aBTOTpaHcnopT, aoaa 
CTaifHOHapHBIX hctohhhxob cocTaBaa- 
eT 271,9 tbic. tohh. no 3 toh npHHHHe, 
6 buih paccMOTpeHBi HexoTopBie mcto^bi 
pacneTa BBidpocoB TpaHcnopTa h c^e- 
aaHBi HexoTopBie npeAaoaceHna. Eniao 
npeAaoaceHO boccmb ranoB TpaHcnopT- 
HBIX Cpe^CTB, XOTOpBie CnOCOdCTBO- 
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CpeAHecyTOHHan KOHu,eHTpau,nH ochobhwx 3arpH3HHTejieii aTMOC^epbi b BaKy h CyMraHTe (Mr/M 3 ) 


no TOpO^aM 

ro^Bi 

Cpe^HecyTOHHan KOHaeHTpaijHA 3arpA3HHTejieH B03#yxa, mt/m 3 

nBuiB (B3BemeHHBie 
HHTpe^HCHTBl) 

CepHBIH 

aHTH£pH£ 

flHOKCH# 

yraepo^a 

Okch^bi a30Ta (N0 2 ) 

^onycTHMaa 

cpe^HeHcyTOHHaa 

KOHH,eHTpaiI,H^ 


0.15 

0.05 

3 

0.04 

Eaxy 

2000 

0.1 

0.032 

1 

0.06 


2002 

0.2 

0.036 

2 

0.08 


2003 

0.2 

0.036 

2 

0.06 


2004 

0.2 

0.025 

2 

0.06 


2005 

0.15 

0.021 

2 

0.05 


2006 

0.2 

0.02 

2 

0.04 


2007 

0.2 

0.015 

2 

0.05 


2008 

0.2 

0.014 

2 

0.05 

CyMraHT 

2000 

0.2 

0.022 

1 

0.07 


2002 

- 

0.031 

1 

0.08 


2003 

- 

0.024 

1 

0.08 


2004 

- 

0.023 

1 

0.08 


2005 

0.1 

0.024 

1 

0.08 


2006 

0.1 

0.024 

1 

0.08 


2007 

0.1 

0.025 

1 

0.09 


2008 

0.1 

0.025 


0.08 


BanH 6 bi peajiBHOMy paccne^OBaHHio 
aBTOTpaHcnopTHoro noTOKa (ATII). K 
hhm otho catch cneAyiomHe: nerKOBBie 
aBT0M06HJIH MeCTHOrO npOH3BO^CTBa 
(A m ), aBTOMo6njiH hho CT paHHoro npo- 
H3BOACTBa (AJ, MHKp0aBT06yCBI (MA) 
h aBTO(J)yproHBi (AO); aBTo6ycBi, pa6o- 
Taiomne Ha 6eH3HHe (AE), aBTo6ycBi, 
paGoTaiomne Ha ah3cjibhom TonjiHBe 
(Afl); rpy30BBie aBTOMoOnjiH, paGcrra- 
K>mHe Ha 6eH3HHe (Harpy3Ka 6ojiee 3,5 
t), rpy30BBie aBTOMoOnjiH, paOcrraiomHe 
Ha flioejie (rpy3onoA'BeMHOCTB MeHee 
12 tohh), rpy30BBie aBTOMo6njiH Ha #h- 
3ejn>HOM TonjiHBe (6ojiee 12 tohh). 

Ebijio ycTaHOBjieHO, hto ajia toto, 
hto6bi npOBO^HTB pacneTBi hhctbix 
BB l6pOCOB 3arp5T3H5HOmHX BenjecTB Ha 
aBTOMarHCTpanax b ropo^ax, aojdkhbi 
6bITB npHHATBI BO BHHMaHHe yCJIOBHA 
CKOpOCTH £BH5KCHHA TpaHCnOpTHBIX 

cpe^CTB b ^nana30He ot 5 110 km / 

H [1]. /Jjlfl 3TOH I^eJIH 6 bijih Ha3HaneHBi 
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3HaneHHA K03(})(})HijHeHTa 3 tot ko3$- 
(|)HH,HeHT yHHTBIBaeT 3aBHCHMOCTB KOJie- 
6aHHH cnei^najiBHBix bbi6pocob £BHra- 
Tejien - yrapHoro ra3a (CO), okch/job 
a30Ta (NO x ), yraeBo^opOAOB (C x H y ) ot 

Cpe^HeH CKOpOCTH /JBH5KCHHA aBTOTpaH- 
cnopTHoro cpe^CTBa (ATC) (pnc.l). 

Hccne^OBaHHe peajiBHoro bbto- 
TpaHcnopTHoro noTOKa (ATII) Ha aB- 
TOMarncTpajiax h nepexpecTKax pexo- 
MeH^yeTCA npOBO^HTB b TeneHHH 20 

MHHyT BO BpeMA HHTCHCHBHOTO £BH- 

acchha ATC ot 8 00 a o 10 00 h ot 17 00 ro 
19 00 nacoB. 

Hccjie/jOBaHHfl noKa3BiBaiOT, cba3b 
CKO pOCTH /JBH5KCHHA ATC C HHTCHCHBHO- 
CTBK) ABJIACTCA HCJIHHCHHOH 3aBHCHMO- 
CTBK). 3Ta 3aBHCHMO CTB paCCHHTBIBaeTCA 
C nOMOHJBIO MO^eJIH rpHHHIHJI^C 
(Qrinshilds), BBipaacaeTCA hjiothoctbio 

£BH5KCHHA. C yBCJIHHCHHCM njIOTHOCTH 
p (c yBejiHHeHHeM KOJinnecTBa bbtomo- 
6hjich Ha /joporax), bo^htcjih ^jia o6e- 


cneneHHA 6e3onacHoro paccTOAHHA chh- 
5KaiOT ckopoctb V. 3to MareMaTHHe CKH 
BBipa5KaeTC5i cjie^yiomHM o6pa30M [2]. 

r \ 


v = V 0 



kmAmc 


( 1 ) 


V PoJ 

r^e V Q - CBoOo^Haa ckopoctb npn 


OTCyTCTBHH /JBHACCHHH flpyTHX ATC, 
km/h, p x -MaKCHMaJIBHaa njIOTHOCTB no- 
TOKa TpaHCnOpTHBIX Cpe^CTB, aBTC/KM. 

onpeAejieHHH hjiothocth noTO- 
xa TpaHcnopTHBix cpe^CTB peKOMeH^y- 
CTCA HCn0JIB30BaTB CJie^yiOmHe 3aBHCH- 

mocth: 


P = 


1000 

~~S~ 


aBTOM./KM, 


V 

S = l 0 e 23,2 +l ATC , M/aBTOM. 



PhC. 2. 3aBHCHM0CTb Me»C^y 
njlOTHOCTbK) IIOTOKa ABH»CymHXCH 
aBTOTpaHCnOpTHbIX Cpe^CTB, 
CKOpOCTblO #BH5KeHH5I H 

^HHaMHHecKHMH ra6apHTaMH ATC 


Phc. 3. PacnpeaejieHne 

MaKCHMaJlbHOH HHTeHCHBHOCTH 
Nmax /JBH2KCHH5I ATC 



Phc 4. Bjiok- cxeMa pacneTa MaKCHMajibHbix 3arpH3H5nomHx eemecTB 
ot aBTOTpaHcnopTa c Hcnojib30BaHHeM THC 


me S (M/aBTOM) - raGapjrra aBTO- 
TpaHCnOpTHBIX Cpe^CTB npH COOTBeT- 
CTByiOmHX CKOpOCTOX /JBH5KCHHII (nacTB 
/joporn, Heo6xo^HMaa ajih 6e3onacHoro 
^BH5KeHH^ aBTOTpaHcnopTHoro noTOKa); 

l Q - 6e3onacHoe paccToamie MOK^y 
CToamHMH aBTOMo6Hji^MH, m; l ATC - pac- 
neTHaa cpe^Haa jjjiHHa aBTOMoOHjin, m. 

IlapaMeTp l ATC onpe^ejineTcn CTpyx- 
TypOH noTOKa TpaHcnopTHBix cpe/jCTB b 
H ccne^yeMOM ropo^e 

Ha pnc.2 noKa3aHa 3aBHCHMOCTB 

MQyKJXy njIOTHOCTBK) aBTOTpaHCnOpT- 
Horo noTOKa H CKOpOCTBK) £BH)KeHH5I H 

AHHaMHHecKHMH Ta6apHTaMH ATC. npH 

Cpe^HeH CKOpOCTH £BH5KCHHH 10 KM/h, 
cpe£HeB3BemeHHBffl ^HHaMHnecKOH 
raOapHT ATC 9,7 m, a njiOTHOCTB aBTO- 


TpaHcnopTHoro noTOKa p - 103 aBTM / 
KM, npH CKOpOCTH 60 KM / H, flHHaMHHC- 
ckhh pa3Mep 55 m, a hjiothoctb paBHa 
18 aBTM/KM. 

EcJIH npHHOTB CBoOo^HyK) CKOpOCTB 
nepe^BH5KeHHH ATC b npe^euax ropo^a 
He 6ojiee 60 km/h, hjiothoctb aBTOTpaH- 
cnopTHoro noTOKa 120 aBTc/KM, to pac- 
npeAejieHHe MaKCHMajiBHOH hhtchchb- 
hocth N max noTOKa ATC b ropo^e b^ojib 
OAHOH nOJIOCBI Hiocce M05KHO noKa3aTB 
cjie^yiomHM o6pa30M (pnc. 3 h (jiopMyjia 
JNo 2): 

N max = 120 -F- 1,7 • V 2 , bbtc/h (2) 

TaKHM o6pa30M, MaKCHMajiBHoe 3Ha- 
HeHHe HHTeHCHBHOCTH /JBH5KCHH5I £BH5Ky- 
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meroca noTOKa TpaHcnopTHBix cpe^CTB 
^ocTHraeTca npH cxopocTH 30-40 km/h. 
MaxcHMajiBHoe 3HaneHHe hhtchchbhocth 

^BH5KeHH5T Ha O^HOH nOJIOCC M05KCT 6BITB 

2000 aBTc/n. HccjiejroBaHHa noxa3BiBaiOT, 
HTO npH CKOpOCTH 30 KM/h H 6 OJIBHIOH 
njiOTHOCTH £BH5KeHH5i Ha o/jhoh nojioce 
HHTCHCHBHOCTB £BH5KCHHfl COCTaBJMCT 

1500 - 1600 aBTC / nac. 

B HacTO^mee Bp em npH HCCJie^OBa- 
HHflX aBTOMaTHCTpaJieH OITeHKy CKOpOCTH 
^blhkchihi pa3JiHHHBix THnoB ATC ^ejia- 
K)T BH3yaJIBHBIMH MCTO^aMH, HTO npH- 
bo/jht k 6ojibhioh norpeiHHOCT5TM. no 
3 toh npHHHHe, 6 bijio 6bi oejiecoo6pa3HO 
HcnojiB30BaTB reorpa({)HHecKHe HH(j)op- 
Mai^HOHHBie ycjiyrn b HHTepHeTe. 3 th 
CHCT eMa npe^ocTaBjiaeT HaOjiio^arejiK) b 
O nepaTHBHOM pOKHMe HHcjjopMaiiHio o co- 
CTOUHHH JTOpOJKHO-yjIHHHOH CCTH TOpO/ja. 

J\jm pacneTa BBiOpocoB ^ojhkhbi 6bitb 
neTKO onpe^ejieHBi npoexTHBie xapax- 
TepHCTHKH: jLJiHHa MarHCTpajien MOK^y 
6jiH)KaHHiHMH nepeKpecTKaMH, L (km) 

H HIHpHHa nOJIOCBI ^BH5KeHH^. Ha- 

3HaHeHH5i 3 thx napaMeTpOB npejTjraraiOT 
HcnojiB30BaTB coBpeMeHHBie reorpa^HHe- 
CKHe HH(J)OpMaHHOHHBie CHCTeMBI (THC) 
h Be6-cepBHCBi. 3 th chctcmbi Hapa^y c 
33p0K0 CMHHe CKHMH H306pa5KCHH5TMH pa- 
OOTaiOT B OnepaTHBHOM pOKHMC. 

J\jik ou,eHKH BBiOpocoB y nepeKpecT- 
Ka ochobhbim BamBiM napaMeTpoM HB- 
jraeTCn ^jiHHa OHepe^H, L q (km), hjih bbi- 
pa^aeTcn pa3MepHOCTBK> ATC G° (aBTc). 
fl,jiHHa onepe^H, hhtchchbhoctb £BH)Ke- 
hhh, ckopocth TecHO CB^3aHBi c napaMe- 
TpaMH peryjiHpOBamni CBeTO(J)opa. 

OnBiT noxa3BiBaeT, hto TpyuHO onpe- 
^ejiHTB BH3yajiBHO AJiHHy jiio6oh onepejiH 
nepeji nepeKpecTKOM. no3TOMy j\im stoto 
npejTJiaraiOTCii HcnojiB30BaTB mctojtbi pac- 
neTa. 3tot mcto r ocHOBBiBaeTca Ha Max- 
CHMaJIBHyiO HHTCHCHBHOCTB nOTOKa, CKO- 
pOCTH H 3HaHCHH5T IUIOTHOCTH. HhTCHCHB- 
HOCTB £BH5KCHLHI TpaHCnOpTHBIX Cpe/JCTB 
h paOoTBi THC b KpynHBix ropo/jax b One- 
paTHBHOM pe5KHMe b Be6-cepBHcax 6ojiee 
TOHHBIH H yMeCTHBIH. 

Cjiejryiomaa (JropMyjia HcnojiB3yeTca 
flJBi pacneTa KOJinnecTBa ATC b onepejLH: 

G l = N k -^.aBTC (3) 

r^e t stop - npo^ojHKHTejiBHOCTB 3anpe- 
THTejiBHoro CHraajia CBeTO(J)opa, mhh; 

N - MaxcHMajiBHan hhtchchbhoctb ATC 

K 

k-oto THna ^bhjkchim, bbtc/mkh. 
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Phc 5. CxeMa ou,eHKn 3arpn3HeHHn aTMOC^epHoro B03/jyxa 
Ha aBTOMarHCTpajiax h nepeKpecTKax c Hcnojib30BaHHeM THC 


^jiHHa onepe^n L 0 nepe/j nepe- 
KpecTKOM onpe^ejiaeTca no cjie^yiomeH 
(j)0pMyjie[3]: 

A> = S -N ■ t stop /m ,m (4) 

me N - CyMMapHaa HHTeHCHBHOCTB 
^BH5KeHna ATC, aBTc/MHH, m - KOJinne- 
CTBO £BH5XeHH5I nOJIOC. 

pacneTa BBidpocoB Ha aBTOMa- 
rncTpajuix n peryjinpyeMBix nepexpecT- 
xax pa3pa6oTaHBi ajiropnTMBi. C noMO- 
mBio 3Toro anropHTMa paccunTBiBatOTca 
3HaneHHa BBi6pocoB CO, N0 2 n C x H y . 

B COOTBeTCTBHH C BBIHie CKa3aHHBIM 
AJin onpeAeneHHfl MaKCHMajiBHBix bbi- 
6pOCOB 3arpa3H^K)mHX BemeCTB OT aB- 
TOTpaHcnopTa moukqt 6bitb npHMeHeHa 
6jiOK-cxeMa pacneTa. 3 th pe3yjiBTaTBi 
BBIHHCJieHHH M05XH0 HCn0JIB30BaTB npH 
oijemce 3arpa3HeHH5i aTMoecjiepBi Ha aB- 
TOMarHCTpajnix (pnc. 4, 5). 

MQHKjiy pacnoji05KeHHBiMH b nepe^- 
Hen nacTH onepe^H nepe# nepexpecT- 
kom ^HHaMHHecxHMH radapmuMH ATC 
h pacneTHBiMH y nepexpecTxa h Ha- 
6jiiOAaeMBiMH 3HaneHHa xoaijxjiHijHeHTBi 
XOppeJI^I^HH COOTBeTCTBeHHO paBHBI R s 

=0,59; R r ° = 0,90 vo R T = 0,80 . 

7 7 U 7 Lo 7 

PacneTBi noxa3BiBaiOT, hto y nepe- 
xpecTxoB cxopocTHBix aBTOMarncTpajien 
C yMeHBHieHHeM CXOpOCTH ^BH)XeHHa 
ATC, yBejiHHHBaiOTCJi BBidpocBi CO, 
bbi6pocbi 5xe N0 2 yMeHBHiaiOTC^. 

C yBejiHHeHHeM khtchchehocth 
noTOxa ^BH5xeHH^ yBejiHHHBaeTca Ha- 
3eMHaa MaXCHMaJIBHaa njIOTHOCTB. npH 
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yMeHBHieHHH CXOpOCTH ATC OT 60 £0 
5 xm/h Ha aBTOMarncTpajiH, xomjeHTpa- 
iura ^Hoxcn^a yraepo^a yBejinunBaeTcn 
b 1,5 - 8 pa 3 , a xomjeHTpaijHH oxcn^a 
a 30 Ta CHH 5 XaeTC 5 T b 1,1 - 1,6. 

C yBejiHHeHHeM ajihhbi onepe^n 
ATC y peryjiHpyeMoro nepexpecTxa (ot 
30 /jo 250 m), c noBBimeHHeM ypOBHfl 3a- 
rp« 3 HeHHa aTMOccjoepHoro B 03 ^yxa #By- 
oxhcbio yraepo^a b cpe^HeM b 5,0 - 6,5 
pa 3 a, HJ\K npeBBimaeT 1 . 
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NEW APPROACH IN ASSESSMENT OF 
THE PHYSIOLOGICAL STATE OF PUPAE 
OF THE AMERICAN WHITE BUTTERFLY 
OF HYPHANTRIA CUNE A DRURY 
(LEPIDOPTERA, ARCTIIDAE) 

H.F. Kuliyeva, Doctor of Biology, Full Professor 
U.B. Sultanova, Master 
A. A. Abdullaeva, Master 
Baku State University, Azerbaijan 

For the first time on the basis of evaluation of the development 
degree of the adipose body of chrysalises of Hyphantria cunea Drury 
of the Azerbaijan population the differences in the physiological state 
during autumn and winter are determined. 

It is found out that in relation to physiology chrysalises of the 
second generation are much stronger than of the first ones and (if the 
ecological conditions allow them to develop) of the third generation 
as well. 

Keywords: physiological state of chrysalises, adipose body, 
Hyphantria cunea Drury. 
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HOBEIH nO^XOA OH,EHKH 
OH3HOJIOTHHECKOTO COCTOilHHil 
KYKOJIOK Y AMEPHKAHCKOH EEJIOH 
EAEOHKH HYPHANTRIA CUNEA DRURY 
(LEPIDOPTERA, ARCTIIDAE) 

KynueBa X.O., n-p 6 hoji. HayK, npcxj). 

CyjiTaHOBa Y.B., MarncTp 
AdnynnaeBa A. A., MarncTp 

EaKHHCKHH rocyaapCTBeHHtiH yHHBepcuTeT, A3epdannncaH 

BnepBtie Ha ochobc ouchkh CTeneHH pa 3 BHTna >KHpOBoro Teaa y 
KyKOJiOK a 3 ep 6 aHa,>KaHCKOH nonyjmitHH aMepuKaHCKOH dejioh dadomcn 
yCTaHOBJieHBI pa 3 JIHHHJI B (J)H 3 HOJIOrHHeCKOM COCTOHHHH B OCeHHe- 
3 HMHHe nepHOABI. YCTaHOBJieHO, HTO B (J)H 3 HOJIOrHHeCKOM OTHOmeHHH 
KyKOJiKH 2 -ro noKOJieHna 3 HauHTejii>HO cnjitHee, hcm 1 -ro h ecjin 3 ko- 
jiorHuecKHe ycnoBHa no 3 BOJunoT (J)opMHpOBan>c», to h 3 -ro noxone- 

HHH. 

KmoHeBbie cjioea: (J)H 3 HOJiorHHecKoe cocTOBHHe KyKOJiOK, >KHpo- 
Boe Teao, Hyphantria cunea Drury. 

YnacTHHKH KOH(f)epeHn,HH, HaunoHajibHoro nepBeHCTBa no HaynHoii aHajiHTHKe, 
OTKpbiToro EBponeiicKO-A3HaTCKoro nepBeHCTBa no HayuHon aHajiHTHKe 


http://dx.doi.org/10.18007/gisap:bvmas.v0i7.1006 


C ymecTByeT Taxan 3aKOHOMepHOCTB 
- HeM onacHee BHn, tcm cnoncHee 
B ero 5KH3HeHHOM IfHKJie $H3HOJIOrH- 
necxne ananTaifnn, no3Bonmomne eMy 
BBDKHTb B 3KCTpeMaJIBHBIX yCJIOBMX. 
Ilo3TOMy He^ocTaTOUHLi cymecTByio- 
mne MeTO^Bi nroi nporao3a nncneH- 
HOCTH OnaCHBIX H a^BeHTHBHBIX BH£OB 
(KOTOpBiM nBnneTcn Hyphantria cunea 
b A3epdannncaHe), HeodxonnMBi donee 
TOHHBie cnocodbi npenonpeneneHnn 
MaccoBoe nonBnemie BpennTenen. 

J\jik CBoeBpeMeHHoro onpenene- 
Hnn Hauano HapacTaHue hjih naneHne 

HHCJieHHOCTH Bpe^HTCJia Heo6xO£HMa 

(joopMynnpoBxa noxaaaTenn tohhoto 
onpeneneHnn (jonanonornnecxoro cocto- 
nHnn, penpo^yKTUBHoro pa3BHTHJI, T.e. 
pa3pa6oTKa h HcnojiB30BaHue MeTona, 
naiomero bo3mo5xhoctb nenaTB npo- 
TH03BI H npHHHMaTB MepBI K JIOKaJIH3a- 
IfHH BCnBIineK MaCCOBOrO pa3MH05XeHHJI. 
J\jik nporH03a hhcjichhocth, h xoHenHO 
npenoTBpanjeHnn MaccoBBix BcnBimeK 
Bpe^HTeJia HeodxO^HMO HCn0JIB30BaTB 
(})H3HOJIOrHHeCKHH nOKa3aTeJIB, XOTOpBIH 
Henocpe^CTBeHHO ynacTByeT b CHHTe3e 
BHTejuioreHHHOB u rapaHTHpyeT nnono- 
BHTOCTB HMarO - TaKHM OpraHOM «BJia- 
eTcn 5KHpoBoe Teno. 

^CupOBoe Teno - 3 to opraH, rne npo- 
hcxo^ht 6uocHHTe3 h npeBpanjeHne 
6eJIKOB, 5KHpOB u yrneBonoB [7, 8, 10]. 
06bihho CTeneHB pa3BHTnn 5xnpOBoro 


Tena 3aBucuT ot oxonornnecxHx (jraKTO- 
pOB h MonceT cjiyncuTB xopomuM hh^h- 
KaTOpOM $H3HOJIOTHHeCKOrO COCTOnHHn 
HacexoMoro [1]. CTeneHB pa3BHTnn ncn- 
pOBoro Tena nBnneTcn tslkhkq BancHBiM 
noKa3aTeneM cocTonmni KyKOJiOK, ode- 
cneuHBaiomHM 3 hmoctohxoctb, t.k. pa3- 
BHTHe 3TOTO OpraHa nOnO)XHTenBHO KOp- 
peJIHpyeT C npO^OJUKHTeJIBHOCTB )XH3HH 
HacexoMoro [4, 6]. 

HacTonnjan padoTa nocBnmeHa H3- 
yneHHio CTeneHH pa3BHTnn 5xnpOBoro 
Tena xyxonox n oijeHXH (jonanonornne- 
ckoto cocTonHnn 3HMyiomero Marepna- 
na y aaepdann^aHCxon nonyrnmnn aMe- 
pnxaHcxon denoir dadonxn. 

MaTepwaji 

H MeTO^bl HCCJie^OBaHHH 

PadoTa BBinonHnnacB b nepnon c 
2010 no 2014 rr. b nadoparopnnx xa- 
(joenpBi 3oonornn decno3BOHOHHBix n 
«Zeiss» xa(J)e^pBi reHeTnxn EaKHHCKoro 
roeynapCTBeHHoro yHHBepcnTeTa. OnBi- 
tbi npoBonnnHCB TonBKO Ha npnponHon 
nonynnifnn aMepnKaHCKon denon da- 
douKH (AEE), codpaHHon Ha pa3HBix 
ynacTKax AmnepOHCKoro nonyocTpOBa 
(noc. IlHpHiarH, Tepa^unB, Map^aicnHBi, 
Ey30BHa) 

ryceHHif H3 e^HHOH xna^KH nnif 
BoenHTBiBanH ^o (J)a3Bi KyxonKH b cne- 
ifnanBHBix CTeKnnHHBix eMKOCTnx, no- 


KpBITBIX TOHKOH TKaHBIO UJlU B Ca^OX, 

kotopbix noMemann b npnyca^edHBie 
yuacTKH, b cany. 

B xancnoM BapnaHTe dbino HcnonB- 
30BaH0 no 20-50 rycerom (b 2-x noBTOp- 
HOCTnx). fl,nHTenBHOCTB pa3BHTHn ryce- 
hhh, yuHTBrnann c MOMeHTa BBinynneHHn 
no OKyxneHHn, a y xyKonox - b nacax ot 
MOM eHTa OKyKnHBaHHn no BBixona da- 
douKH. 3a BBixonoM dadonex Hadmonann 
xpyrnocyTOHHO. H3MeHeHHe MaccBi xy- 
xonox onpenennnH uepe3 xancnxie 3 nnn. 
Ha CTannn HMaro yuHTBiBann nnonoBH- 
toctb (xonnuecTBO OTnonceHHBix nun). 

fl,nn tohhoto yneTa cxopocTH pa3- 
BHTnn h nHHaMHXH MaccBi (a y ryceHHif 
- nHHBxn h BpeMn npexpaineHHn nHTa- 
HHn) ocoden conep)xanH b npOHyMepo- 
BaHHBix npodnpxax h xopodonxax (3x3). 
no cxopocTH pa3BHTHn pa3nHuanH 2 
rpynnBi: dbiCTpo h MenneHHO pa3BHBaio- 
mnecn ocodn. Hncno BnanaioinHx b nna- 
nay3y xyxonox AEE noncuHTBiBann no 
xonnnecTBy MenneHHO pa3BHBaioinHxcn 
ocoden, b ochobhom no BecoBOMy noxa- 
3arenK) n cocTonHHio ctcmmbi. 

HadnioneHnn 3a 3HMyiomHM Ma- 
TepnanoM (c nexadpn) npOBonnnncB b 
xpanHe dnn3xnx npnpone ycnoBnnx - 
pa3HHifa cpenHecyTOHHon TeMnepaTypBi 
+ 2°C, BnancHOCTH + 5% n npnponHon 

OCBeineHHOCTBIO. 

CTeneHB pa3BHTnn ncnpOBoro Tena 
onpenennnn no cnocody B.P. TyxTapOB 
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UsMeHemie $H3HOJiorHHecKHx noKa3aTejieii y KyKOJiOK aMepuKaHCKoii 6ejioii 6a6oHKH 


B pa3J!HHHbie nepHOABI pa3BHTHH 


n e P H 0 BI 
pa3BHTHR 

TKhboh 

Bee KyKOJiOK, m r 

Bee 5KHpOBoro 
Tejia, m r 

Pa3HHija no 
OTHOHieHHIO 
5KHBOTO Beca, % 

Bee crycTKa, 
m r 

PH 


I noKOJieHHe 

163,0+9,17 

47, 6± 2,11 

29,2 

- 

5,0 


II noKOJieHHe 

187, 0± 15,1 

64, 9± 7,5 

34,7 

- 

5,0 


III noKOJieHHe 

150,0±10,5 

52,0±2,71 

21,3 

8,0+ 0,005 

6,0 






(02.10) 


R 

© 

IlpeAAHanay3a(H05i6pB) 

128, 0± 15,2 

40,0±1,7 

31,3 

12, 1± 0,01 

6,0 

© 

R ! 

fl,Hanay3a(AeKa6pB) 

120,0+ 13,9 

35, 5± 2,19 

29,6 

15,7+ 0,04 

7,0 

\ 

© 

1 

OjiHronay3a((j)eBpajiB) 

115, 0± 11,2 

34, 0± 1,2 

29,5 

2 1 ,7± 0,3 

7,0 

td j 

Ilpo6y5K^eHHe 

100,0+ 12,2 

31,2± 0,88 

31,0 

25,3±1,1 

8,0 


h 3.E. HniMeeBa [5]. Ilocjie npenapHpo- 
BaHHH C nOMOHJBIO MHKpOCKOna IIpOH3- 
bo^hjih oi^eHKy CTeneHH pa3Bmini >kh- 
poBoro Tena no rorraOajiJiBHoii CHCTeMe 
no MeTO^HKe Maurizio [9]. 

Beet n,H(j)poBOH MaTepnan o6pa6a- 
TBIBaJIH Bapnai^HOHHO-CTaTHCTHHeCKHM 
MeTO^OM. 

Pe3yjibTaTbi h oOcy/K/ieHiie 

3KcnepHMeHTajn>H0 6 bijio £OKa3a- 
HO, HTO (j)H3HOJIOrHHeCKOe COCTOUHHe 


KyKOJiOK ABB H3MeH^eTCa B 3aBHCHMO- 
cth ot nepno^a pa3BHTHn, b nacTHO- 
cth ocHOBHbie pa3JiHHHn, 6bijih o6Ha- 
py^ceHti bo BpeMfl (j)H3HOJiorHHecKoro 
noKOn (Ananay3Bi) n 3hmobkh. CpaB- 
HHTeJIBHBIH aHaJIH3 (})H3HOJIOrHHeCKHX 
noKa3aTejien pa3HBix noKOJieHnn ABB 
no3BOJi^K)T y6e£HTejiBHO yKa3aTB Ha 
TO, HTO (j)H3HOJIOrHHeCKOe COCTOUHHe 
KyKOJiOK Henocpe^CTBeHHO CBinaHO 
co CTeneHBio pa3BHTHn }KHpOBoro Tejia 
(Ta6ji. 1). 

Han6ojiee BBipa^ceHHBie pa3Jinnna 


6bijih o6Hapy}KeHBi b nepno^ flHanay- 
3 bi n 3 hmobkh ( Hybernation ), b nacT- 
hocth $H3nojiorHHecKne noKa3aTejiH 
BO BTOpOM nOKOJieHHH OTJIHHaiOTCII OT 
nepBoro n TpeTBero noKOJieHnn aMe- 
pHKaHCKon 6ejion 6a6onKH. Cjie^yeT 
OTMeTHTB, hto o6bihho III nOKOJICHHe 
a3ep6aii£)KaHCKOH nonyjiai^nn ABB 
M05KeT pa3BHBaTBCn tojibko Ha Amne- 
POhckom nojiyocTpOBe. KyKOJiKH bo 
btopom noKOJieHnn TiDKejiee Ha 14,7% 
no cpaBHeHHio c KyKOJiKaMH nepBoro 
nOKOJieHHH h Ha 19,8% TpeTBero noKO- 


Ta6ji.2. 


3aBHCHMOCTb Meac^y $H3HOJiorHnecKHMH noKa3aT6JiHMn KyKOJiOK h njiOAOBHTOCTbio b6C6hhhx 6a6oneK c ^enpeCCHeil 
BHyTpHnonyjiaoHOHHoii pHaMHKH aMepHKaHCKOH 6ejion 6a6oHKn 


BapnaHTBi 

BpeMn 

yneTa 

TKhboh Bee 
KyKOJiOK, MT 

Bee 

5KHpOBOTO 

Tejia, mt 

Cpe^Haa 
njIOAOBHTOCTB 
6a6oneK, hit 

Cpe^Hee 

HHCJIO 
Kjia^OK Ha 1 
/jepeBO 

Cpe^HHii Bee 

5IHIJ, Mr 

Oa3a rpa^ai^HH 

I 

02.10 

04.11 

05.12 

15.02. 

05.03. 
20.05. 

150,0±9,5 
128,0±1 1 ,4 
120,0±3,0 
115,0±5,0 
100,0±2,2 

52,0±1,7 

40,0±1,0 

35,5±1,9 

34,0±1,2 

31,0±0,5 

671,0±33,4 

0,68 

0,77 

YBejiHneHHe 

HHCJieHHOCTH 

(BcnBiniKa) 

II 

05.11 

05.12 

05.01. 

23.02. 
17.05. 

126,2±10,0 

110,0±7,4 

90,0±4,8 

75,0±5,5 

30,0±0,67 

27,9±2,1 

27,0±0,99 

26,3±0,6 

520,6±27,0 

1,7 

0,8 

YBejiHHeHHe 

HHCJieHHOCTH 

(BCnBIIHKa) 

III 

18.10 

05.12 

15.02. 

20.05. 

127,0±8,2 

100,0±7,7 

78,8±1,9 

30,5±0,75 

27,8±0,26 

21,8±0,26 

283,0±11,0 

0,05 

0,68 

Cna# 

Hhcjichhocth 

(noTyxaHHe) 
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A B 



Phc. CocTOHHHe iKHpoeoro Tejia y KyKOJiOK aMepHKaHCKOH 6ejioii 6a6oHKH: 

A - CTeneHb pa3BHTHH >KiipoBOi o Tejia b 6ajuiax; B - KjieTOHHbiii cocTaB Ma3Ka 


jieHHu. Bee }KHpOBoro Tena y KyKOJiOK 
II noKOJieHHa cooTBeTCTBOBano 34,7% 
ot o6mero Beca. B /jpyrnx noKOJieHHux 
3 tot noKa3aTejib paBeH eooTBeTCTBeH- 
ho 26,6% (I noKOJieHHe) h 24,8% (III 
noKOJieHHe). 

3th flaHHBie yGe^HTejiBHO yKa3Bi- 

BaiOT Ha TO, HTO B $H3HOJIOTHHeCKOM 
OTHOHieHHH KyKOJIKH BO BTOpOM nOKO- 
JieHHH 3HaHHTeJIBHO CHJIBHee TaKOBBIX 
b nepBOM h TpeTBeM noKOJieHHux. Xoth 
K yKOJIKH TpeTBero noKOJieHHn (ecjin 
3 to noKOJieHHe pa3BHBaeTcn #o ctb^hh 
K yKOJIKH — Kynueea, 2006, a, 6) b cbh3h 
c no^roTOBKoii k npeACToameii ^na- 
nay3e h 3hmobkc aojhkhbi 6bitb 3Ha- 
HHTeJIBHO CHJIBHee KyKOJiOK BTOpOTO 
noKOJieHHe. 

3KcnepHMeHTajiBH0 £OKa3aHO, hto 
b III noKOJieHHH aMepHKaHCKOH 6ejioii 
6a6oHKH (02.10) npOHCxo^HT nocTe- 
neHHoe CHH^ceHHe o6beMa 5KHpoBoro 
Tejia ot 52,0+2,7 m r #o 31,2+0,88 m r. 
B 3 to BpeMH, HMeiomnecu b KyKOJion- 
HOH }KH£KOCTH CTyCTOK TBK^Ce yBCJIH- 
HHBaacb b pa3Mepe, CTaji TiDKejiee Ha 
51,3% (Ta6ji. 1). 

C pa3BHTHeM OT^ejibHBix 3TanoB Hy- 
bernation H3MeH«eTCa H pH KyKOJIOHHOH 
}kh^kocth: bo BpeMn no^roTOBKH k ^na- 
nay3e ejiaOoKHCJian (pH -5,0), £nanay3Bi 
h ojiHronay3Bi HempajiBHaa (pH - 7,0) 
h Mop4)oreHe3a ejiaOomejiOHHan (pH - 
8 , 0 ). 


nojiyneHHBie p e 3yjiBT aTBi yOejjn- 
TejiBHO yKa 3 biBaiOT Ha to, hto ypoBeHB 
AenpeecHH b ^HHaMHKe nonyjnmHH 
aMepHKaHCKOH 6ejioii 6a6oHKH onpe^e- 

JIHeTCH $H3HOJIOTHHeCKHM COCTOUHHeM 
3HMyK>mHX KyKOJiOK, B HaCTHOCTH KOJIH- 
HeCTBOM pe3epBHBIX BemeCTB B 5KHpO" 
bom Tejie (Ta6ji.2). 

YCTaHOBJieHO, HTO B COOTBCTCTBy- 
khijhx ro^ax yneTa o6bcm )KHpOBoro 
Tejia y 3HMyiomHx oeo6eii H3MeHneTcii 
b npe^ejiax 31 , 0 + 0,5 h 26 , 3 + 0,6 m r, a 

njIO^OBHTOCTB 6a60HCK, BBIJieTeBHIHX 
BeCHOH H3 3THX KyKOJiOK, COCTaBHJia 

671 , 0 ± 33,4 h 520 , 6 ± 27,3 hit. am*. B 
3 th nepHO^bi b noejieAyiomHx noKOJie- 
hhhx 6 bijih 3 aperHCTpHpOBaHBi Maeeo- 
BBie BCnBIHIKH ^aHHOTO a^BeHTHBHOTO 
Bpe^HTejia b A 3 ep 6 aHA»caHe. Bbmb- 
jieHHoe CHH^ceHHe o 6 beMa )KHpoBoro 
Tejia y KyKOJiOK (b epe^HeM 21 , 8 + 0,26 

Mr) CnOCOOCTBOBaJIO CHH5KCHHIO kojih- 
necTBa, OTjio)KeHHbix amj BeeeHHHMH 
6a6oHKaMH (283,0+11,5 hit.), a coot- 

BeTCTBeHHO Ha Ka)K£OM MO^eJIBHOM 
^epeBe epe^Hee hhcjio Kjia^OK eocTa- 
bhji 0,05 (Ta 6 ji. 2 ). PaHee HaMH 3 kc- 
nepHMeHTajiBHO 6 bijio £OKa 3 aHO, hto 
33 , 3 % AHanay 3 HpyiomHx jictom Kyxo- 
jiok ( 28 . 07 - 21.08 - JiemHMM duanay 3 a) 
OCTaiOTCa Ha 3 HMOBKy [ 3 , 4 ]. 

TaKHM o 6 pa 30 M, nojiyneHHBie pe- 
3 yjiBTaTBi yKa 3 biBaiOT Ha to, hto ypoBeHB 
AenpeecHH b ^HHaMHKe a 3 ep 6 aii/pKaH- 


ckoh nonyjunjHH ABB onpejiejiaeTca 

(j)H3HOJIOTHHeCKHM COCTOUHHeM 3HMy- 
lOHJHX KyKOJiOK, B HaCTHOCTH KOJIHHe- 
CTBOM pe3epBHBIX BeiIjeCTB B }KHpOBOM 
Tejie. 

H3BeCTHO, HTO CTeneHb pa3BHTHH 
5KHpOBoro Tejia aBjiaeTca BaacHbiM no- 
Ka3aTejieM cocToaHHa 3HMyiomero MaTe- 
pnajia, a hmchho, 6bijio otmchcho, hto 
pa3BHTHe 3 toto opraHa nojio^cHTejiBHO 
KOppeJIHpyeT C HpOJLOJDKHTeJIbHOCTbK) 
5KH3HH HaeeKOMOTO [4, 6]. npHHeM, Ha- 
KonjieHHe b 5khpobom Tejie 3anacHBix 
nHTaTejiBHBix BemecTB, KOTOpbie aBjia- 
IOTC a O^HHM H3 OCHOBHBIX (JjaKTOpOB 
yeneniHOH 3 hmobkh, BeeeHHero pocTa 
H pa3BHTH^, npOHCXO^HT B OCCHHHX nO- 
KOJICHHaX. 

Ha pHcymce npeACTaBjieHBi pe- 
3yjiBTaTBi, xapaKTepH3yiomHe eocToa- 
HHe acnpOBoro Tejia y KyKOJiOK ABB. B 
pe3yjiBTaTe HacToamHx Hcejie^OBaHHH 
6bijio ycTaHOBjieHO, hto jiynmee eo- 
CToamie KjieTOK acnpoBoro Tejia o6bih- 
ho HaOjiio/jaeTca b nepBbin nepno^ 
3HMHero noxoa (b npe;mnanay3e). no- 
ejie $H3HOJiorHHecKoro noxoa - Aiiana- 
y3bi npOHCxo^HT yMeHBHieHHe kjictok 
acnpOBoro Tejia (tpocJioijhtob). 06bih- 
HO OCeHBIO - eeHT^6pb no OKTa6pb 
npOHCXO^HT CHH5KeHHe HHCJieHHOCTH 

oeo6eii (Ha 32,7%) eo CTeneHaMH pa3- 
bhthu 5KHpoBoro Tejia b II 6ajuia, h 
npOHCxo^HT yBejiHHeHne (Ha 30%) ko- 
jiHnecTBa KyKOJiOK eo CTeneHUMH pa3- 
bhth^ ^cHpoBoro Tejia b III 6ajuia (pn- 
eyHOK). HaHMeHBHiHe pa3Mepbi kjictok 
b eocTaBe 5KHpoBoro Tejia OTMenaeTca 
npH II 6ajuia. Bo BTOpoii nojiOBHHe 
3hmobkh yBejiHHHBaiOTCii pa3Mepbi 
^o III 6ajuiOB. KyKOJIKH eo CTeneHBio 
pa3BHTH^ b III 6ajuia 6bijih otmchchbi 
b ^eKa6pe y 59-65% KyKOJiOK. nocTe- 
neHHoe yBejinneHne CTeneHH pa3BHTHa 
}KHpOBoro Tejia e III (2,7) ^o IV (3,8) 
6ajuiOB HaOjiio^ajiocB y 32% KyKOJiOK 
b eepe^HHe Ka6pn. 

TaKHM o6pa30M, H3MeHeHHe CTe- 
neHH pa3BHTH^ KjieTOK }KHpOBoro Tejia 
no3BOJineT npoejieAHTb h oi^chhtb 
(])H3HOJIOrHHeCKOe COCTOUHHe 3HMyiO- 
mero MaTepnajia. Harnn HCCJie^OBaHHn 
noKa3biBaiOT, hto b ycjiOBHax Anrnepo- 
Ha HanOojiee pa3BHToe 5KHpoBoe Tejio 
(b 3aBHCHMOCTH OT TO^a) - 3TO CTeneHb 

pa3BHTH^ b 2, 9-3, 5 6ajuia, hmciot 3h- 
Myiomne KyKOJIKH BeeoM 6ojiee 150 
m r (Ta6ji.2). B cjia6bix BapnaHTax (^o 
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125-130 Mr) 3tot noKa3aTejn> BapBH- 
pyeT MQyKjxy II-III 6ajuiOB. KyicojiKH co 
CTeneHBio pa3BHTH$i 5KHpOBoro Teua b 
III-IV 6ajina nocne pjihtcjibhoh 3h- 
MOBKH COXpaHflIOT BCe (|)H3HOJIOrHHe- 
CKHe B03M05KH0CTH H HOpMaJIBHO pa3- 

BHBaiOTC3T b BeceHHHH nepnop (32% 
KyKOJiOK ot o6mero HHCJia oceHHero 
MaTepnajia). 
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OHTOnPEnAPATbl B KOPPEKLfiTH 
CBHHUOBOH TOKCHKOnATHH 

XjiynjeBCKaji O.A., kuha. 6hoji. Hayic, ^oifeHT, un.-KOp. 
MoK^yHapo^HOH Axa^eMKH HH{j)opMaTH 3 aifHH 
Xhmhh E3., KaH£. 6 hoji. Hayx, npo(j)., aKa^eMHK 
Me 5 K^yHapo^HOH AKa/feMHH HH{j)opMaTH 3 aifHH 
HHHOBaLtHOHHbiH EBpa 3 HHCKHH yHHBepcuTeT, Ka 3 axcTaH 

B CTaTte paecMaTpHBaiOTCH bo3mo>khocth Hcnojib30BaHira (Jjhto- 
npenaparoB ana KOppeKunn CBHHeitHHaynnpoBaHHbix HapyrneHnn. 

KmoneBbie cjioea: (JtHTonpenapaTti, CBHHuoBaa HHTOKCHKanna, 
npocTpaHCTBeHHoe opneHTHpOBaHne, KoppcKitna HenpoTOKCHHHO cth 
CBHHI ia. 

YnacTHHKH KOH(J)epeHLi,HH, HaunoHanbHoro nepBeHCTBa no HayuHon aHajiHTHKe, 
OTKpbiToro EBponeHCKO-AsHaTCKoro nepBeHCTBa no HayuHon aHajiHTHKe 
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n arojiormi uenoBeica h )khbothbix, 
odycjiOBjieHHa^i AetjmijHTOM hch3- 
HeHHO HeodxoAHMBix (hjih “acceHifH- 
ajiBHbix”, (ot aHra. “essential”) 3jieMeH- 

TOB, H36BITKOM KaK OCCeHIfHaJIBHBIX, Tax 

h tokchhhbix MHKpoajieMeHTOB, a TaiOKe 
AHcdanaHCOM MaKpo- h MHKposjieMeH- 
tob, nonyHHjia CBoe odbe^Hmiiomee Ha- 
3BaHHe - MHKp03JieMeHT03BI [1]. 

B TeueHHe ^jinrejibHoro BpeMeHH b 
MeAnifHHe npeBajiHpoBaji HHTepec k 6ho- 
reOXHMHHeCKHM 3HAeMIMM npHpOAHOrO 
np0HCX05KAeHHa. O^HaKO b HacToamee 
BpeMa 3HauHTejn>Hoe BHHMaHHe npH- 
BJieKaiOT MHKp03JieMeHTHBie aHOMaJIHH 
TexHoreHHoro npoHCxo^neHHH. Oco6bih 
HHTepec npeACTaBjiaiOT npOMbimjieHHBie 
perHOHti h MeranojiHCbi, b KOTOpbix ypo- 
BeHb MHKposjieMeHTHoro 3arp5i3HeHHa 
CTan aocTHraTb yrpo)KatoiHHx pa3MepOB. 
CeHuac ecTb Bee ocHOBaHHa roBOpHTb o 
CTpeMHTeJIbHOM pOCTe aipeCCHBHOCTH 
ORpyrcatomeH cpe^bi. TaKoe nono^ceHHe 
BbBbmaeT odocHOBaHHyio TpeBory xax co 
CTOpOHbi roeyaapCTBeHHbix opraHOB ctjie- 
pbi oxpaHbi ORpyacaionteii cpeAbi, b tom 
HHCJie CHCTeMbi 3ApaBOOxpaHeHHa, Tax h 

HaceneHHJi [2,3]. 

Cpe^H H3BeCTHbIX MHKp03JieMeHT0- 
30 b HaudojibHiee BHHMaHHe npHBjieKaeT 

eaTypHH3M CBHHUOBaa TOKCHKOnaTHa. 

OTpaBjieHHe cbhhh,om h ero coe^HHeHH- 
amh 3aHHMaeT nepBoe mccto cpe/fH ot- 
paBJieHHH TJDKeJIbIMH MeTaJIJiaMH, oco- 
6eHHO b KpynHbix ropo^ax [4]. 

IIonaAaa b opraHH3M uenoBeKa, cbh- 
Heit OKa 3 bmaeT Bpe^Hoe B 03 ,a,eHCTBHe 
Ha HepBHyio CHCTeMy, cnocodcTByeT 
CHH5KeHHio IQ, Bbi3biBaeT npodjieMbi c 
naMOTbio h CTHMyjiHpyeT noBbimeHHoe 
uyBCTBO arpeccHH [5]. 


CBHHeif BMemHBaeTca b ocymecT- 
BjieHHe dojibmoro KOJinuecTBa Ba>K- 
hchhihx MeTadojiHuecKHx npoifeceoB, 
npOHCxo^ntHx Ha MeMdpaHax h bo 
Bcex Apyrnx KjieTOHHbix CTpyKTypax 
opraHH3Ma, HCKa^aa h noBpejKAaa hx 
HopManbHbie ^yHKifHH. IJeHTpajibHaa 
HepBHaa CHCTeMa - rjiaBHbiii peryjorrop 
Bcex CHCTeM 5KH3Heo6ecneHeHH^ h Bcex 
bh^ob noBe^emra opraHH3Ma, dHOJiorn- 
uecKoro h coipiajibHoro. IIpH OTpaBji^- 
iomeM ^encTBHH CBHHifa H,HC OKa3bma- 
eTC5i Kax Henoepe^CTBeHHOH MHmeHbio 
CBHHifa, TaK h ono cpe AOBaHHO CTpa^aeT 
b pe3yjibTare BOBjieueHmi noBpe5KAeH- 
HblX yuaCTKOB B MHOrOKpaTHO yCJI05K- 
HaiOHtHeea HHTerpHpOBaHHbie CHCTeMbi, 
odecneuHBaiOHtHe ocymecTBjieHHe Bcex 
cjoyHKIfHH M03ra - OT pe^JieKTOpHblX 
#o noBeAeHuecKHx. Ha noBe^eHuecKOM 
ypOBHe Hapyrnemui Bbicmnx ncHXHue- 
CKHX (^yHKIfHH M03ra np05IBJDII0TCiT B 
Ae4)HIfHTe BHHMaHHe, naMflTH, KOrHH- 
THBHblX npOIfeCCOB, npOCTpaHCTBeHHbIX 
H ApyrHX (joyHKUHH. 

Pe3ynbTaTbi MOJieKyjDTpHbix Hccne- 
^OBaHHH nOCJieAHHX JieT n03B0JUH0T 
npe£nojiO}KHTb, hto CBHHeif b Hcue3a- 
K>me Manbix KOHueHTpaunax, -cydHa- 
HOMOJUIpHblX, HaHOMOJIilpHblX H MHKpO- 
MOJIflpHblX, - BKJIIOHaeTCfl B HOpMaJIbHbie 
npoiteccbi odMeHa BenjecTB b 5khbom op- 
raHH3Me, dynyuu oahhm h 3 ecTecTBeH- 
HblX XHMHHeCKHX 3JieMeHTOB npHpOA" 

hoh cpe^bi [6]. 

B nydjiHKaijHJix BceMHpHOH Op- 
raHH 3 aifHH 3 ^paBooxpaHeHH^ Heo^HO- 
KpaTHO noAnepKHBajiocb, hto CBHHeif He 
HMeeT XHMHKO-dHOJIOrHHeCKOH IfeHHO- 
cth HenoBeuecKoro opraHH3Ma. Bbi- 
3BaHHbie CBHHIfOM H erO TOKCHHe CKHMH 


coeAHHeHH^MH 3a6oneBaHHa HeraTHBHO 
bjih^iot Ha pa3BHTHe odntecTBa b ijejiOM, 
TaK KaK, CHH5KaeTCa HHCJIO BblCOKOOAa- 
peHHbix rno^eii h yBenHHHBaeTca hhcjio 
mo^eii co CHH^ceHHbiMH HHTejuieKTyajib- 
HblMH Cn0C06H0CTflMH[3,7]. 

B CBH3H C 3THM BOnpOC H3yueHH5I 
KOppeKIfHH BJIMHH5I CBHHIfOBOH HHTOK- 
CHKaifHH Ha 5KHBOH OpraHH3M 
aKTyanbHbiM. 

C ifejibio donee raydoKoro noHHMa- 
HH5I pOJIH HepBHbIX CTpyKTyp B (j)OpMH- 
pOBaHHH npOCTpaHCTBeHHOrO $yHKIfH- 
OHHpOBaHH^ B OHTOreHC3e npOBOA^TCa 
MOAenbHbie HcejieAOBaHHa Ha jkhbothbix 
pa3Horo B03pacTa h nona. Pa3pa6aTbma- 
K>TC5i pa3JiHHHbie aeneKTbi mc/i,hii,hhckoh 
MHK p03JieMeHT0JI0rHH, B TOM HHCJie CO- 
BpeMeHHbie mctoabi ^HarHOCTHKH h ne- 
HeHH^ eaTypHH3Ma. fl,OCTaTOHHO HOBbIM 
^BjiaeTC^ HanpaBjieHHe e Hcnojib30Ba- 
HHeM KOppeKIfHH CBHHeifHHAyiJH- 

pOBaHHbix HapymeHHH HaTypanbHbix 
eopdeHTOB, (JiHTonpenapaTOB h 6hojio- 
rHuecKH aKTHBHbix nnmeBbix ^odaBOK, 
odorameHHbix MaKpo-MHKposneMeHTa- 
MH, C IfeJIblO nOBbimeHH^ yCTOHHHBOCTH 
opraHH3Ma, BbiBeAeHHfl h 3 opraHH3Ma 
H36biTKa xHMHuecKHx 3neMeHTOB, no- 
CTynaiomHx H3 ORpy^KaiomeH epeabi e 
OAHOBpeMeHHbiM BoenojiHeHHeM 
IfHTa Ba5KHeiimHX 5KH3HeHHO HeodxOAH- 
MblX 3JieMeHTOB. n03T0My npOAOJDKa- 
eTC^ noHCK npenapaTOB flna KoppeKifHH 
AHcdanaHca 3 neMeHTOB, odjia^aiomHx 
enoeodHOCTblO BbIBOAHTb H3 opraHH3- 
Ma TOKCHHHbie 3neMeHTbi, He OKa3bmaa 
npH 3 tom, b OTjiHHHe ot npHMemieMbix B 
HacTo^mee BpeMa KOMnjieKcoo6pa30Ba- 
Tejieii (xenaTHpyiOHtHx areHTOB), cyme- 
CTBeHHblX nodOHHbIX 3(J)$eKTOB. 
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Mbl HCCJie^OBaJIH B03M05XH0CTB 
KOppeKijHH HapymeHHH noBe/jemiecxHx 
peaxijHH h npocTpaHCTBeHHoro opneH- 
THpOBaHHH npH XpOHHHeCKOH CBHHIJO- 
BOH HHTOXCHXaiJHH paCTHTCJIbHblM Ilpe- 
napaTOM jihmohh^hh, BBmejieHHoro H3 
KopHeii xepMexa rMejimia. PacTHTejiB- 
hbih npenapaT jihmohhahh, b OTjimme 
ot Hcnojib3yeMbix b mhpoboh npaxraxe, 
Ajih JieneHHH carypHH3Ma pa3Hbix bh^ob 
xHMHnecKHx Beme ctb, He OKa3biBaeT 
TOKCHHeCKOrO JJCHCTBHH Ha OpraHH3M. 

KopHH xepMexa iMejimia (Limonium 
gmelini o,Kuntze) cojrepncaT yraeBO^bi 
(paMH03y, rjnoxo3y, pyTHH03y), CTepon- 
A bi, ^eHOJibi, (jieHOJi xap6oHOBbie xhcjio- 
tbi, £y6HjibHbie Ben^ecTBa, xyMapHHBi, 
(J)JiaBOHOH^BI, aHTOH,HaHBI H BBICHIHe 
apOMaTHHecxne ynieBO/jopOABi [8]. 

no (J)apMaxojiorHHecxoMy ,a,eHCTBHio 
6nojiorHHecxH axTHBHBie BenjecTBa xop- 
Heii xepMexa IMejimia npe^CTaBjinioT 
co6oh: ^y6njiBHBie BenjecTBa, hjih Ta- 
HHflBI npOH3BOAHBie MHOrOaTOMHBIX 

^eHOJiOB, o6jia^aiOT choco6hoctbio 
oca>x^aTB ajixajiOH^Bi, rjinxo3H^Bi, th- 
}xejiBie MeTajuiBi; (jjeHOJiBHBie coeflHHe- 
hhh oxa3BiBaiOT a^anTorcHHoe ^encTBHe 
h CTHMyjiHpyioH^ee Ha neHTpajiBHyio 
HepBHyio CHCTeMy; cjioncHBie yraeBO- 
Rbl (neXTHHBl) CO MHOrHMH MeTajuiaMH 
(CTpOHI^HeM, CBHHH,OM H /JpyTHMH) 06- 
pa3yiOT HepacTBOpHMBie xoMnnexcHBie 
coeflHHeHH^, xoTopBie npaxTHnecxH He 
nepeBapHBaiOTCfl b nHmeBapHTejiBHOM 
TpaxTe h bbibo^htch H3 opraHH3Ma; 
xyMapHHBi o6jia^aiOT xanHJuiHpoyxpe- 
nnaiOH^eH aXTHBHOCTBK), CTHMyjIHpyiOT 
(|)yHXH,HH I^eHTpaJIBHOH HepBHOH CHCTe- 
mbi; (jojiaBOHOH^Bi — yMeHBHiaiOT npo- 
HHH,aeMO CTB H nOBBIHiaiOT npOHHOCTB 
XanHJIJT5TpOB. 

Ha ocHOBaHHH pa3Hoo6pa3Horo 
(JrapMaxonornnecxoro ^chctbhh 6hojio- 

THHeCXH aXTHBHBIX BdHeCTB, BXO/JHHJHX 
b cocTaB pacTHTejiBHoro npenapaTa jih- 
MOHH^HH, M05XH0 6bijio npe£nOJIO)XHTB, 
HTO OH enoeo6eH XOppeXTHpOBaTB HeH- 
pOTOXCHHeCXOe £CHCTBHe CBHHH,a. 

XpOHHHeexa5T CBHHI^OBaa HHTOXCH- 
xaijHH 6buia CMO^ejiHpoBaHa Ha jia6opa- 
TOpHBIX xpbicax no H3BCCTHOH MCTO^H- 
xe, a #jih H3yneHH5T ocoOemiocTeH npo- 
CTpaHCTBeHHOrO OpHeHTHpOBaHH^ HC- 
nojiB30BajiH bo^hbih jiaGnpHHT MoppHca 
[9]. HccjieAOBaHHiT npOBO^HjiH Ha jspyx 
rpynnax 5 xhbothbix (oxcnepHMeHTajib- 
HBie H XOHTpOJIBHBie). B Tenemie He^eim 
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X - ^OCTOBepHBie H3MeHeHHH. X - ^OCTOBepHBie H3MeHeHH3T. 

Phc. 1 . IIojiOBbie ocoSeHHOCTH npocTpaHCTBeHHoro opHeHTHpoBaHHH 
CBHHepHHAyUHpOBaHHBIX KpbIC B BJIM. 


y 5xhbothbix o6eHx rpynn ctjiopMHpOBa- 
jih HaBBix Haxo5x^eHHH njioma^xH 3a 7 
cexyH^ b bo/jhom jiaGnpHHTe Moppnca 
(BJIM). nocne Haynemni npocTpaH- 
CTBeHHOMy OpHeHTHpOBaHHIO 5XHBOTHBie 
o6enx rpynn nojiynajin HHTpaT CBHHija b 
A03 e 0,0015 mt/kt. 3xcnepHMeHTajiBHaH 
rpynna hchbothbix e^e^HeBHO noMHMO 
CBHHH,a nojiynana jihmohh^hh. Ha (jiOHe 
pa3BHTHH XpOHHHeCXOH CBHHIJOBOH HH- 
TOXCHXai^HH e5Xe#HeBHO npOBOAHJIHCB 
HaOjHO^eHHa 3a npOCTpaHCTBeHHBIM 
opneHTHpOBaHHeM b BJIM o6enx rpynn 
hchbothbix. B nepBBie MecnijBi axcnepH- 
MeHTa }XHBOTHBie yBepeHHO opneHTHpo- 
BajiHCB b BJIM, HaxoAHjiH nnoma^xy b 
jiaOnpHHTe no npHMoii TpaexTOpHH 3a 7 
cexyH#. 3aTeM y xpBic xohtpojibhoh h 
axcnepHMeHTajiBHOH rpynn hohbhjihcb 
pa3JIHHH5T B npOCTpaHCTBeHHOM OpHCH- 

THpOBaHHH (P<0,05). noBe^eHne 5xn- 
bothbix xohtpojibhoh rpynnbi CTaJIO 
6oJiee naCCHBHBIM, 3aT0pM05XeHHBIM, 
XOTH BpeM5T HaX05X^eHH5T njIOHiajTXH JJJIH 
OT^BIXa npO^OJI^CaJIO COOTBeTCTBOBaTB 
HOpMe (7-8). B OTjinnne ot xohtpojib- 
hoh, y xpBic 3xcnepHMeHTajiBHOH rpyn- 
m>I COXpaHHJiaCB Bbicoxan aXTHBHOCTB 
hx noBe^eHH^ b BJIM. HannHan c rne- 
CToro Mecai^a, y xohtpojibhoh rpynnbi 
nouBHjiHCB 3aMeTHBie HapymeHHH Ha- 
BBixa npocTpaHCTBeHHoro opneHTHpo- 
BaHHH. BpeMH Haxo)x^eHHH njiomajrxH 
B BJIM 3HaHHTeJIBHO B03p0CJI0 (24.8 ± 
2,4), a Ha bocbmom Mecime eocTaBHjio 
43,2 ± 1,5. fl,BH5XeHHH CTaJIH XaOTHHHBI- 
mh, h Haxo)X£eHHe njioma^KH 3anacTyio 
hochjio cjiynaHHBiii xapaxTep. npn 3 tom 
6bijih o6Hapy)xeHBi nojiOBBie pa3JiHHHH 
npocTpaHCTBeHHoro OpHeHTHpoBaHHH y 
xpBic xohtpojibhoh rpynnbi: y caivmoB 


nepBBie HapymeHHH hohbhjihcb paHBme, 
Ha mecTOM Mecnije, a y caMOx - Ha bocb- 
mom (P<0,05). B nocjie/jyiomHe mcchi^bi 

HCCJie^OBaHHH CBHHd^HH^yi^HpOBaHHBie 
HapymeHHH nporpeccHBHO HapacTajin 
(pHC. 1). 

HaMH ycTaHOBjieHO, hto MyHccxne 
oco6h xpBic HanOojiee nyBCTBHTejiBHBi 
X XOHI^eHTpai^HH CBHHH,BI B OpraHH3Me. 
OaxT 6ojiee bbicoxoh ycTOHHHBOCTH 
5xeHCxoro opraHH3Ma x HeOjiaronpHHT- 
hbim ^axTopaM BHemHeii cpe^Bi, bo 3- 
M05XH0, CBH3aH C 06me6H0JI0rHHCCXHMH 
nOHHTHHMH OoJIBmeH pO^OBOH yCTOHHH- 
BOCTH (5XCHCXHH OpraHH3M) H BHflOBOH 
H3MCHHHBOCTH (My)XCXOH OpraHH3M) 
[10]. rpynna hchbothbix, 3arpaBjiHBae- 
mbix HHTpaTOM CBHHH,a h nojiynaBHiHx 
JIHMOHHflHH, Ha npOTHHCCHHH BCerO 
sxcnepHMeHTa yBepeHHO nyBCTBOBajin 
ce6n b BJIM. Ohh axTHBHO Haxo^HjiH 
njiomajixy jtjih OT^Bixa, coxpaHHH Tpa- 
exTopmo nyra. IIojiobbix pa3JiHHHH b 
noBeAeHHH 3 toh rpynnbi hchbothbix He 
o6Hapy)xeHO (pnc. 1). 

Ha np OTHHce hhh Bcex nocjie^yiomHx 
MecHH,eB HccjieAOBaHHH HapymeHHH b 
nOBeAeHHH CBHHei^HH^yi^HpOBaHHBIX 
5XHBOTHBIX Ha (]l 0He JIHMOHH^HHa He 
BBiHBjieHHOio P e 3yjiBT aTBi npoBe^eH- 
hbix Hccjie^OBaHHH no3BOjmjiH c^ejiaTB 
npe^BapHTejiBHoe 3axjnoneHHe, hto npe- 
napaT JIHMOHH^HH enOCOOeH XOppeX- 
THpOBaTB HeilpOTOXCHHeCXHH 3(J)(J)eXT 
CBHHH,a. 
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ECOLOGIC CHARACTERISTICS OF THE GILGILCHAI BASIN SOILS 

G.M. Nasrullayeva, Doctoral Candidate 
Baku State University, Azerbaijan 

The North-East slope of the Greater Caucasus is considered to be one of the territories with economic potential for development of agriculture. 
Today, within the development program of regions, improvement of economy, productivity of the Gilgilchai basin soils and scientific researches 
aimed at protection of fertility have vital importance. Assessment of soil-landscape complexes within large basins, monitoring and examining 
changes in the soil have scientific and practical importance. 

Keywords Gilgilchai river and soils, ecologic characteristics of the basin. 
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Fig. 1. The structure of the Gilgilchai basin area according to soil orders 


Investigation object and methods 

Ecological assessment of soil - 
landscape complex of the Gilgilchai 
basin is discovering of the reasons of the 
perennial changeability of the indicators 
parameters within the ecological 
monitoring. The research objects to 
characterize perennial influence of 
the anthropogenic factors to the land 
cover and landscape by investigating 
the modem ecological condition of the 
Gilgilchai basin. Moreover, improving 
bonitation of the ecological regions and 
finding theoretical bonitet scores of the 
soil by using land-climate formulae 
according to plants’ demand, and finding 
practical bonitet scores by using land 
ecological index, determining potential 
capacity of productivity are some of the 
objects of the research. 

Investigation object is soil of the 
Gilgilchai basin that mns starting from 
Gulumdostu mountain in the territory of 
Guba-Shabran regions to the Caspian sea. 

Analysis and discussion 

The Gilgilchai begins from 1980 
m in north-east slope of Gulumdostu 
mountain of (2713 m) in the north - east 
of the Greater Caucasus. It is called 
Utugchai from source to Chalaltanchai; it 
is called Daqnachai after Charkhachichai, 
then till the mouth is called Gilgilchai. 
It directly flows from Guba-Shabran 
regions to its mouth the Caspian Sea. 
The length of the river is 72 km, the basin 
cavers area of 800 km2 (figure 1). The 
river flows across the ranges down the 
source of Kushichai, then it is directed 
towards the north, then till mouth it 
flows from southern-west to northern- 
east. The average width of the basin is 
11.1 km; the average height is 972 m. Its 
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area (98 km 2 ) is covered by sparse forests 
and shmbberies. The average inclination 
of the river is 28.2%. Density of the 
drainage area is 0.55 km/km 2 . 

The Gilgilchai has 1 0 main tributaries 
(table 2). 6 of them are on the right. The 


Gilgilchai is a river with flood regime. 
Water generally collects in the river from 
precipitation (75%) and groundwater. 
The role of meltwater is less. There are 
hot and cold mineral springs in the basin. 
Decreasing the precipitation and 


Table 2 

The main tributaries of the Gilgilchai 


Name of the 
river 

Orientation of the 
tributary relative 
to the flow of the 
river 

Ml, 

km 

L, 

km 

F, 

km 2 

Khaltanchai 

Right 

58 

12 

117 

Ordurchai 

Left 

51 

11 

136 

Charkhachichai 

Right 

46 

20 

92 

Nameless 

Right 

45 

6 

5 

Kizilchai 

Left 

37 

18 

84 

Ugakhchai 

Left 

36 

8 

22 

Tekyachai 

Left 

35 

7 

9 

Erzikyushchai 

Right 

33 

18 

77 

Kulekhchai 

Left 

30 

8 

16 

Kushichai 

Right 

27 

6 
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increasing the temperature in the Gilgilchai 
basin is one of the important factors causing 
to changing of the fertility parameters of 
the soils. The Gilgilchai basin is useful for 
agriculture purposes. The coarse sediments 
generated and moved by the river are 
extensively used in construction. In recent 
40-50 years, influence of human activity 
caused to sharp changes in the nature 
and land cover of the Gilgilchai basin. 
The Gilgilchai basin is characterized by 
its complex relief-climate plant features. 
Therefore, geographical variation of the 
soils that is a basic element of the landscape 
depends on complex ecological condition. 
According to altitudinal order, the areas is 
covered by mountain-meadow plain, brow 
mountain-forest, typical organic carbonate 
mountain-forest, brown mountain-forest, 
meadow brown, grey brown, carbonate 
meadow-brown, alluvial meadow, 
carbonate alluvial forest- meadow, etc. 
(G.Sh. Mammadov and V.A. Guliev). 

North-eastern zone of the Greater 
Caucasus is one of the biggest cadastre 
regions. The cadastre region covers 
plain foothills territories of Khachmaz, 
Siyazan Shabran, Guba and Gusar 
districts. Shabran-Khachmaz is covered 
by meadow brown, typical open grey 
brown, flood-land meadow, meadow 
grey soils. 

Anthropogenic activity, steep slopes, 
and complexity of the geomorphological 
condition of the Gilgilchai basin 
territories located in the north-east 


slope of the Greater Caucasus causes to 
intensive surface runoff as well as ravines. 
A number of other natural factors such 
as climate, relief, vegetation, geological 
structure and land cover influence 
seriously on forming and developing 
the erosion process. Moreover, incorrect 
activities of men play a big part in 
development of the erosion. Since 
middle XX century, practical activities 
and thinking of the people have changed. 
Economic priorities have begun replaced 
by ecological priorities. These kinds 
of thoughts are happening in the soil 
science as well. In the XX century 
agriculture direction has almost begun 
replaced by ecological direction in the 
soil science. Economical direction of 
the agriculture demanded soil science, 
agricultural chemistry to increase the 
agriculture products. Ecological function 
fulfilled the capacity of conservation and 
development of sustainability. It defines 
the possibility of the stable existence of a 
human in the biosphere. 

Result 

In the article on the basis of the 
personal research, collection of literature 
and materials, and the analysis, in the 
Gilgilchai basin lands according to 
altitude zonation (mountain meadow, 
mountain meadow plain, brown 
mountain forest, organic carbonate 
mountain forest, mountain forest, brown 


mountain meadow, meadow brown, grey 
brown, meadow grey carbonate, alluvial 
meadow, forest carbonate alluvial- 
meadow, etc.) modem features of soil 
fertility were given. 
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BIOCHEMICAL ANALYSIS OF LEAVES OF TILIA CORDATA IN CONDITIONS 

OF TECHNOGENIC POLLUTION 
(ON THE EXAMPLE OF THE NABEREZHNYE CHELNY CITY) 

I. Bukharina, Doctor of Biology, Full Professor 
P. Kuzmin, Candidate of Agricultural science., Associate Professor 
A.M. Sharifullina, Master 
Udmurt State University, Russia 

The article describes the physiological and biochemical characteristics of Tilia cordata species growing in the conditions of different 
contamination levels. Not only the contamination level has a significant impact on the content of the studied photosynthetic pigments and 
metabolites, but also the spatial orientation of the assimilatory organs of plants. 

Keywords: Ttilia cordata (Mill.), technogenic environment, leaf photosynthetic pigments, ascorbic acid, peroxidase activity, tannins. 
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Nowadays, large industrial centers 
are extremely open artificial systems 
created and entirely dependent on man as 
only a man is responsible for maintaining 
the ecological balance and improving the 
sanitary conditions. Such questions are 
of particular importance as it is necessary 
to select species of living organisms 
that can not only survive in the extreme 
conditions of urban environment but also 
have a positive influence on it helping to 
optimize and improve it (Bukharina and 
others, 2007). There have always been 
works studying the potential of plants as 
a factor in improving the quality of urban 
and technogeneous habitats. One of these 
species of plants is a small-leaved lime 
which is widely used in landscaping of 
large industrial cities. For example, it is 
known, that during vegetation period 1 kg 
of Tilia cordata leavescan accumulate up 
to 10 gr of sulphur dioxide, and up to 10 
kg of carbone dioxide and it, in its turn, 
leads to decreasing of photo synthetic 
rate and early yellowing of a leaf blade. 
(Sergeichik, 1984; Kulagin, 1974; 
Bukharina, Povamitsina, Vedernikov, 
2007). 

Naberezhnye Chelny is a city in the 
Republic of Tatarstan which is located 
in the Middle Volga region. The average 
annual rainfall in the region is 555 
mm. The average annual atmospheric 
temperature is 2 . . . 3 , 1 °C. 

Naberezhnye Chelny is a major 
industrial centre with the population 
of 530 thousand people. Mechanical 
engineering, electric power, construction 
industry, food and processing industries 
are the main industries in the city. 
Kamskii Automobile Plant is the main 
enterprise forming a company town. 
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On the basis of the “Report on the 
ecological state of the Republic of 
Tatarstan” we gave the characteristics of 
the air pollution level in the areas where 
woody plants grow. A comprehensive 
air pollution index (API=15.3) shows a 
very high level of air pollution in the city. 
There was found the excess of maximum 
permissible concentration of benzo(a) 
pyrene, formaldehyde, phenols and 
andoxides of carbon and nitrogen. 

The object of study is a small- 
leaved lime (Tilia cordata Mill.). 
The studied species grows in the city 
in various ecological categories of 
plantations: along highways (the major 
highways are Auto 1 and Mira Avenue) 
and the sanitary-protective zones 
(SPZ) of industrial enterprises such 
as pic. “Kamaz”: plants “Liteinii” and 
“Kuznechnii” are the main polluters 
of the city. The area of Chelninskii 
forestry (forest and the steppe zone 
of 9539 hectares, forest and steppe 
region in the European part of 
Russian Federation) was chosen as a 
conventional control zone (CCZ). The 
area of the city park “Grenada” was 
chosen for introduced species. The 
sample plots were laid in a regular way 
(5 plots in each area the size of which 
is not less than 0.25 hectares). To 
study the content of physiological and 
biological indexes in the plant leaves 
within the test plot (TP) the selection 
(10 plants of each species) and 
numbering of chosen woody plants was 
carried out and their living condition 
was assessed. The chosen species 
of plants were in a good living and 
middle-aged generative ontogenetic 
state (g2). During the active vegetation 


period of trees, notably in June, July 
and August we selected leaves of the 
middle formation on the annual growth 
(in one third part at the bottom of the 
crown of the studied plants growing in 
southern exposure). Within the test plot 
we took the soil samples and performed 
the analysis of them (composite sample 
contained individual samples after the 
manner of envelop). The exposure 
was identified by compass and 
corresponded to the structure of the 
part of the crown regarding the north 
and south. In the plantations along 
the highways the southern exposure 
stretched to the avenue. 

In the laboratory we identified the 
content of chlorophyll a, b and carotinoids 
in the leaves of woody plants in acetone 
extracts by the spectrophotometer 
method (the absorption is 662, 644 
and 440.5 correspondingly). The 
concentration of pigments was calculated 
by using Holm-Wettshtein equation. The 
quantitative content of ascorbic acid was 
identified in accordance with the State 
Standard 24556-89 (titration analysis). 
The content of condensed tannins in the 
leaves of woody plants was identified by 
permanganatometric method (Leventhal 
method modified by Kursanov), and 
peroxides activity - by colorimetric 
method by Bojarkin A. M. (Mokronosov, 
1992; Workshop (Laboratory session)... 
1991; Nikolaevskii, 1999). The analyses 
of vegetable samples were carried out 
in the Ecology and Plant Physiology 
laboratory of the Biology Faculty 
of the Elabuga Branch of Kazanskii 
(Privolzhskii) Federal University. The 
study lasted for two vegetation periods 
( 2011 - 2012 ). 
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Tab.l. 

Dynamics of physiological and biochemical indexes content in Tilia cordata leaves (Tilia cordata Mill.) growingin 
different categories of plantations in the city of Naberezhnye Chelny 


Indexes 


Month of 
vegetation 

Leave 

exposure 

Chlorophyll a, 
mg/g 

dry substance 
(HCP 05 = 0,01) 

Chlorophyll b, 
mg/g 

dry substance 
(HCP 05 = 
0,01) 

Carotinoids, 

mg/g 

dry substance 
(HCP 05 = 0,02) 

Ascorbic acid, 
mg/% (HCP 05 = 
2,1) 

Peroxides 

activity, 

conventional 

unit 

(HCP =0,02) 

Tannins, % 
(HCP 05 = 
0,01) 


Conventional control zone 

June 

northern 

1,13 

1,29 

8,08 

316,8 

1,40 

0,43 

southern 

1,03 

1,56 

7,95 

329,6 

1,54 

0,50 

July 

northern 

2,85 

2,42 

11,50 

176,5 

4,12 

0,63 

southern 

2,63 

2,86 

11,27 

186,3 

4,21 

0,67 

August 

northern 

2,34 

1,84 

10,93 

112,4 

2,72 

0,99 

southern 

1,88 

2,10 

9,47 

133,4 

2,38 

1,10 


Sanitary-protective zones of industrial enterprises 

June 

northern 

1,34 

1,65 

9,91 

391,6 

2,12 

0,36 

southern 

1,17 

1,73 

9,42 

440,1 

2,46 

0,38 

July 

northern 

2,57 

2,71 

10,93 

156,3 

2,96 

0,74 

southern 

2,45 

2,91 

10,25 

175,0 

3,22 

0,78 

August 

northern 

1,75 

2,40 

8,14 

153,6 

1,83 

0,95 

southern 

1,58 

2,70 

6,80 

190,3 

1,90 

0,96 


Highway plantations 

June 

northern 

1,28 

1,52 

9,53 

170,4 

1,22 

0,33 

southern 

1,21 

1,60 

9,01 

174,2 

1,56 

0,32 

July 

northern 

2,53 

2,71 

10,89 

122,8 

2,99 

0,72 

southern 

2,39 

2,89 

10,23 

106,1 

3,31 

0,73 

August 

northern 

1,58 

1,86 

7,57 

101,4 

1,81 

0,89 

southern 

1,39 

2,00 

6,10 

92,5 

1,99 

0,89 


The statistical package «Statistica 
5.5» was used for the mathematical 
processing of materials. 

For interpretation of obtained 
materials we used methods of descriptive 
statistics and multivariate analysis of 
variance (by cross-hierarchical scheme 
with the subsequent assessment of 
differences by multiple comparisons 
LSD-test). 

The content of chlorophylls a, b , 
carotinoids, ascorbic acid, tannins and 
peroxides activity in leaves is the main 
index of physiological and biochemical 
state (Table 1). Multivariate analysis 
of variance of the results of the study 
revealed that complex of growing 
conditions (the level of significance 
of P<10' 5 ), the period of vegetation 
(P<10' 5 ), the exposure of leaves (P<10- 
5) and the interaction of these factors 
(P=3,98‘10' 5 ) influenced the content of 
chlorophylls a, b, carotinoids in Tilia 
cordata leaves. The highest amount 


of chlorophyll a and carotinoids was 
observed in the conventional control 
zone in July in the leaves of northern 
exposure - 2,85 and 11,50 respectively, 
while the leaves of the southern 
exposure contained the highest amount 
of chlorophyll b - 2,86 mg/g in dry 
substance. 

The study has shown that in 
technogenic conditions in the early 
period of active vegetation the amount 
of photosynthetic pigments in leaves 
in comparison with the given indexes 
in conventional control zones rises 
significantly: chlorophyll a by 0,15- 
0,21 and 0,14-0,18 (HCP 05 = 0,01); 
chlorophyll b by 0,23-0,36 and 0,04- 
0,17 (HCP Q5 = 0,01); carotinoids by 
1,45 - 1,83 and 1,06 - 1,47 mg/g in dry 
substance (HCP Q5 = 0,02) respectively 
in the leaves in northern and southern 
exposures. Moreover, in the leaves in 
southern exposure the concentration 
of chlorophyll b was higher during the 


whole period of active vegetation of 
plants. During the period of observation, 
on the contrarily, a decrease in 
chlorophyll a and carotinoids in 
the leaf blade in comparison with 
the conventional control zones was 
found. Their significantly higher 
content was observed in the leaves in 
northern exposure in all categories of 
plantations. 

Multivariate analysis of variance 
of the results of the study revealed 
that complex of growing conditions 
(P<10' 5 ), the period of vegetation 
(P<10' 5 ) and the exposure of leaves 
(P=1.9 - 10' 5 ) influenced the content of 
ascorbic acid (AA) in Tilia cordata 
leaves. The highest amount of this 
metabolite was observed in June in the 
plants growing in sanitary protective 
zones of industrial enterprises where the 
leaves in southern exposure had 440.1 
and the leaves in northern exposure had 
391.6 mg/%; it is significantly higher 
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than the indexes of conventional control 
zones. In July the content of ascorbic 
acid (AA) decreases sharply (to the 
level of 156.3-175.0), and in August this 
level was 153.6 - 190.3 mg/% with the 
higher content of ascorbate in the leaves 
in southern exposure. In the plantations 
growing along highways the small- 
leaved lime species had some differential 
characteristics which resulted in 
considerable reduction of this metabolite 
in the leaves of plants in comparison 
with the control plantings during the 
whole period of observation. 

Multivariate analysis of variance 
of the results of the study revealed that 
the complex of growing conditions 
(P<10‘ 5 ), the period of vegetation (P<10‘ 
5 ), the exposure of leaves (P=1.96*10' 
5 ) and the interaction of these factors 
(P=0.03) significantly influenced the 
peroxides activity in Tilia cordata leaves. 
In the early period of vegetation in June 
the highest level of peroxides activity 
was recorded at the plants growing in the 
sanitary protective zones of industrial 
enterprises (in the leaves in southern 
exposure 2.46, in northern exposure - 
2.12; which, correspondingly, is higher 
by 0.9-0.92 and 0.72-0.90 conventional 
units than in plants growing in 
conventional control zones and in 
plantings growing along highways, if 
HCP Q5 = 0.02). Afterwards, peroxides 
activity in Tilia cordata leaves growing 
in the conditions of technogenic impact 


decreases but this activity in the leaves 
in the southern exposure keeps going in 
July and August. 

Multivariate analysis of variance of 
the results of the study revealed that the 
complex of growing conditions (P<10' 5 ), the 
period of vegetation (P<10 -5 ), the exposure 
of leaves (P= 1.61 TO' 5 ) and the interaction 
of these factors (P=2.57T0' 5 ) significantly 
influenced the content of tannins in Tilia 
cordata leaves. The highest level of 
tannins was found in plants growing in 
conventional control zones at the end of 
the period of active vegetation in August. 
In the conditions of urban environment 
the small-leaved lime, presumably, spends 
this metabolite on the adaptive reactions 
so its amount decreases. A similar trend 
has been noted in our earlier publications 
(Bukharina I.L., Kuzmin P.A, 2012). 
During the period of vegetation Tilia 
cordata leaves in southern exposure 
accumulate more tannins growing in 
sanitary protective zones of industrial 
enterprises by 0.01 - 0.04; in the 
plantations along highways - by 0.01 %, 
in comparison with this indexes in the 
leaves in northern exposure. 

Thus, the small-leaved lime has 
a specific reaction to anthropogenic 
impact by changing its physiological and 
biochemical indexes. It’s not only the level 
of technogenic impact that significantly 
affects the content of studied metabolites, 
but also the orientation of the assimilatory 
organs of plants in space. 
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PREVENTION 
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CAndidate 

V. Piontkovskij, Doctor of Veterinary Medicine, Full Professor 
Kostanay State University named ater A. Baitursynov, 
Kazakhstan 

The authors of the paper analyze measures aimed at the control 
of cattle brucellosis, focused on the disruption of the epizootic chain. 
The main links of this chain are presented by: source of the infectious 
agents (sick animals); mechanism of infectious agent transmission 
(lifeless objects of nature and live carriers) and susceptible organism 
(many species of animals and people). It is well known that anti- 
epizootic measures must be comprehensive, i.e. directed to at all the 
links of the epizootic chain, real - feasible in specific agricultural 
formations and timely - correspond to the epizootic situation emerging 
in a specific moment. Constituent elements of anti-brucellar measures 
are organizational, economic, general veterinary-sanitarian and special 
events, which must be combined with the content technology in order 
to reach efficiency. Analysis of results of many years of research also 
testifies to the fact that it is almost impossible to achieve complete 
and reliable recovery of animals from brucellosis in regions with wide 
distribution of this infection without the use of specific prophylaxis 
means. At the moment the application of means of specific prophylaxis 
(vaccine strains 19.82, RB-51) registered in Kazakhstan and in the 
countries - members of the Customs Union is allowed during the 
formation of the basic principles of the comprehensive system of 
special anti -brucellosis measures. In this connection, in order to exclude 
the risk of infection we have proposed the schemes of using the anti- 
brucellar vaccines for safe and non-safe subjects with varying degrees 
of disease, as well as for pedigree cattle from distant foreign countries 
(and off-springs delivered by them) imported within governmental 
programs. The schemes assume vaccines (dose, multiplicity, injection 
site, intervals, revaccination terms, etc.), terms and methods of 
diagnostics of different age groups of cattle. The decision to conduct 
specific prophylaxis of brucellosis is taken by the region veterinary 
service administration in coordination with the regional territorial 
inspection CVC and S MA of the RK with scientific accompaniment. 


Keywords: brucellosis, vaccines, diagnostics, epizootology, 
organizational economic, veterinary-sanitary, immunization schedules, 
revaccination, immunity. 
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OEIIJHE H CnEIJHOHHECKHE METO^bl 
nPOOHJIAKTHKH EPYIJEJIJIE3A 

KpynHoro potatoto ckota 

Epra3HHa A.M., MarncTp BeTepHHap. HayK, Ph.D. ^OKTOpaHT 
IIhohtkobckhh B.H., fl-p BeTepHHap. HayK, npcxj). 
KocTaHaHCKHH rocynapCTBeHHbiH yHHBepcHTeT hm. A. 
EaHTypcbiHOBa, Ka3axcTaH 


B pa6oTe npuBejteH aHajno MeponpnaTHH no 6opt>6e c dpyneji- 
jie30M KpynHoro poraroro CKOTa, KOTOpbie HanpaBjieHbi Ha pa3pbre 
3nH300THuecK0H penn. OcHOBHBie 3BeHBJi 3 toh penn npeacTaBjieHBi: 
HCTOHHHKOM B036yjl,HTeJia HHCJdCKIXHH (6oJIBHBie y-KHBOTHbie); MexaHH3- 
mom nepeaaun B036yaHTejia hhcIdckhuh (hokhbbic oSueKTti npnpoati 
H 5KHBi>ie nepeHOCHHKH) H BOCnpHHMHHBBIH OpraHH3M (mHOTHC BHJJbl 
5KHBOTHBIX H HeJIOBCK). 06meH3BeCTHO, HTO np0THB03nH300THHeCKHe 
MepOnpHHTHH aOJDKHBI 6bITb KOMnJieKCHBIMH, TO eCTb HanpaBJieHHBIMH 
Ha Bee 3BCHBH 3nH300THHeCK0H IjenH, peaJIBHBIMH - BbinOJIHHMBIMH 
B KOHKpeTHbIX CeJIBX03(J)0pMHp0BaHHaX H CBOeBpeMCHHblMH - COOT- 
BeTCTBOBaTB B03HHKIHCH 3nH300THHeCK0H o6CTaHOBKe B KOHKpeTHOe 
Bp CM 51. CoCTUBHblMH HaCTaMH np0THB06pyiieJIJie3HbIX Mep 5IBJT5HOTC5I 
0praHH3aitH0HH0-x03aHCTBeHHbie, o6utne BeTepHHapHO-caHHTapHtie 
h cneuHajTbHbie Meponpnaraa, KOTOpbie ana noBbimcHHa scjxjieKTHB- 
hocth Heo6xoauMO coneTarb c TexHOJiorneH cojjepacaHHa. AHajiH3 pe- 
3yjIBTaTOB MHOTOJieTHHX HCCJieaOBaHHH CBHaeTejIbCTByeT TaKyKC O TOM, 
hto b pernoHax c mnpOKHM pacnpocTpaHeHHeM 6pyiiejuie3a nojiHoro 
h HajteacHoro 03jtopoBjieHHa ^chbothbix ot 3toh HH(J)eKu;HH 6e3 npn- 
MeHeHHH cpeacTB cneHH(j)HHecKOH npocjmjiaKTHKH jjocTHHb npaKTHue- 
CKH HCB03M02KH0 . B HaCTOamee BpeMa npH (JlOpMHpOBaHHH OCHOBHbIX 
npHHitHnoB KOMnaeKCHOH CHCTeMbi cneuHajibHbix npOTHBo6pyiiejuie3- 
Hbix Mep pa3pemeHO npHMeHeHHe 3aperHCTpHpoBaHHbix b Ka3axcTaHe 
h b CTpaHax - HjieHax TaMoaceHHoro CoK)3a cpe^CTB cneitH^HuecKOH 
npO(j)HJiaKTHKH (BaKItHHbl H3 mTaMMOB 19,82,PB-51). B 3TOH CBa3H, 
jjjia HCKjHoneHHa pncxa HHtJmitHpOBaHHOCTH hbmh npejjjioaceHbi cxe- 
mm npHMeHeHHa npOTHBo6pyiiejuie3Hbix BaKHHH b fijiaronojiyuHbix h 
H efijiaronojiyuHbix cy6i>eKTax c pa3HOH CTeneHbio 3a6ojieBaeMOCTH, a 
Taicace ana BBe3eHHoro no rocyjtapcTBeHHbiM nporpaMMaM naeMeHHO- 
ro CKOTa H3 aajibHux 3apy6eacHbix CTpaH h poacjjeHHoro ot hhx mo- 
jioaHaKa. B cxeMax npeaycMOTpeHbi BaKHHHbi (ao3a, KpaTHOCTb, mccto 
BB eaeHHa, HHTepBaJIbl, CpOKH peBaKHUHaUMH H JJp.), CpOKH H MCTOabl 
anarHOCTHKH pa3Hbix nojiOB03pacTHbix rpynn KpynHoro poraToro 
CKOTa. PemeHne o npOBejjeHHH cneitH^HnecKOH npo(j)HjiaKTHKH 6py- 
Hejuie3a npHHHMaeT pyKOBOjjCTBO BeTepHHapHOH cjiyac6bi pafioHa no 
coraacoBaHHK) c ofijiacTHon TeppHTOpnajibHOH HHcneKuneH KBKhH 
MCX PK, HMeTb HaynHoe conpOBoacaemie. 

RjiioneBbie cjioea: 6pynejuie3, BaKHHHbi, anarHOCTHKa, 3nn30- 
OTOJiorHa, 0praHH3au;H0HH0-x03aHCTBeHHbie, BeTepHHapHO-caHHTap- 
Hbie, exeMbl HMMyHH3apHH, peBaKHUHauna, HMMyHHTeT. 

Y nacTHHKH KOH(J)epeHUHH, HaunoHanbHoro nepBeHCTBa no HaynHon aHajiHTHKe 
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C HCTeMa npO^HJiaKTHHeCKHX H 03- 
AOpOBHTejiBHBix npOTHBodpyijeji- 
Jie3HBIX MepOnpHflTHH COCTOHT H3 KOM- 
nneKca opraHH3aii,HOHHO-xo3aHCTBeH- 
hbix, o6hjhx BeTepHHapHO-caHHTapHbix 
h cneifHajibHbix Mep, HanpaBjieHHbix 
Ha pa3pbIB 3nH300THHeCK0H IfenH, oc- 
HOBHBIMH 3BeHbaMH KOTOpOH aBJiaiOT- 
C a - HCTOHHHK B036y£HTeJia HH^eKIfHH 
(OojiBHbie 5KHBOTHbie), MexaHH3M nepe- 
A aHH B036y^HTeJia HHtjieKIJHH (HOKH- 
Bbie odbeKTti npHpOAti h acHBBie nepe- 
HOCHHKH) H BOCnpHHMHHBBIH OpraHH3M 
(MHorne bhjjbi }khbothbix h nejiOBeK). 


^(OKa3aHO TaK5Ke, HTO np0THB03nH300- 
THnecKHe MeponpHaTHa ^ojhkhbi 6bitb 
KOM nJieKCHBIMH (HanpaBJieHHBIMH Ha Bee 
3BeHBa 3nH300THHecK0H ifenn), peajiB- 
HBIMH (CBOeBpeMeHHO BBinOJIHHMBIMH B 
KOHKpeTHBIX CeJIBX03(j)0pMHp0BaHHax) 
H CBOeBpeMeHHBIMH (C00TBeTCTB0BaTB 
B03HHKHieH 3nH300THHeCK0H CHTyaifHH 
b KOHKpeTHOe BpeMa). O pojin yKa3aH- 
HBIX (JiaKTOpOB npH npO(J)HJiaKTHKe H 
BBIHyayjeHHBIX 03^0p0BHTeJIBHBIX Me- 
ponpnaTnax npn 6pyitejuie3e h jfpyrnx 

HH^eKIfHOHHBIX 60Jie3HaX, OT KOTOpBIX 

3aBHCHT ycnex 03#opOBjieHHa Hedjiaro- 


nojiyHHBix CTa^, HMeeTca flocTaroHHO 
mhoto ydeAHTejiBHBix aoKaaaTejiBCTB 
[1,2,3]. Kopotko o cyra 3 thx MeponpH- 
aTHHI 

OpraHH3aifHOHHO-X03aHCTBeHHBie 
- HajiHHHe nepcneKTHBHBix h padounx 
(rO^OBBIx) njiaHOB npO(j)HJiaKTHKH H 
03 £ 0 p 0 BJieHHa 5KHBOTHBIX OT 60Jie3HCH, 
b tom HHCJie h HHtJieKifHOHHBix; npe#" 
npnaTna 3aKpBiToro THna; HOpMHpOBaH- 
Hoe co/jepacamie, KopMjieHne h noeHHe 
acHBOTHBix; HfleHTH^HKaifHa; nacnop- 
TH3aifna cjiepM; BBmejieHne ifejieBBix 
aCCHTHOBaHHH Ha CTpOHTeJIBCTBO H 060- 
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py^OBaHHe BeTepHHapHO-eaHHTapHBix 
oObCKTOB (pOAHJIBHBie OTAeJieHHa, H30- 
JIUTOpBI, y6oilHBie IiyHKTBI, MOJIOHHBie 
6 jiokh, nacTepH3aTOpBi, BeTcamiponycK- 
HHKH, TpeXCeKI^HOHHBie HaB030XpaHH- 
jirnija, CKOTOMorHjiBHHKH, TpynooKHra- 
TejiBHBie nenn); yKOMimeKTOBaHHOCTB 
BeTepHHapHBIMH H ^pyrHMH Heo6xO^H- 
MBIMH Ka^paMH; (|)OpMHpOBaHHe CTa_ 
6 hjibhbix rypTOB no nojiOB03pacTHBiM 
rpynnaM; HajiHHne BHyrpH<j)epMeHHoro 
TpaHcnopTa n TpaHcnopTa ajisl ^ocTaBKH 
CKOMnpOMeTHpOBaHHoro CKOTa Ha y6on 
n nepepa6oTKy 5KHBOTHOBO^necKOH npo- 
ayRiTHH Ha pe)KHMHBix npejrnpHflTHflx; 
yCTaHOBKH, B TOM HHCJie H CTaiJHOHap- 
HBie, RJlft npOBejjeHHfl ,Zje3HH(]3eKH,HH H 
MHoroe jupyroe. 

06mne BeTepHHapHO-caHHTapHBie 
MeponpH^THa HanpaBjieHBi Ha B036y#H- 
Tejieii hhc|) eKH,HOHHBix h ycjiOBHO-na- 
ToreHHBix MHKpo6oB, Haxo^umHxen BO 
BTOpon (j)a3e npe6BiBaHH^ naToreHa b 
o6BeKTax OKpy5KaiomeH cpe^Bi. B 3toh 
({) a3e B036yAHTejiB He tojibko eoxpaHn- 
eTCJi, ho h paenpocTpaHneTCn mhothmh 
(J oaKTOpaMH (o6BeKTBi He)KHBOH npnpo- 
Abi), a Taioice )khbbimh nep eHO CHHKaMH 
Ha pa3JiHHHBie paecTonmni. 3Ta (J)a3a 
pa3JiHHHaa no cpoxaM nepe5KHBaHHn na- 
ToreHOB bo BHeniHeH epe^e h nBjraeTCn 
Han6ojiee bb^hoh b MexaHH3Me nepe^a- 
HH. POJIB 3THX MepOnpHUTHH nO££ep}KH- 
BaTB KpyrjIBIH TOR B 5KHBOTHOBO£HeCKHX 
noMemeHHHx h Ha TeppHTOpnux caHH- 
TapHBIH nOp^^OK; KOHTpOJIHpOBaTB pa- 
6oiy BeTcaHnponycKHHKOB (cnei^OAe5K- 
A a, pa6oTa ^ymeBBix, CTHpKa cnei^o^e}K- 
ABi); e^e^HeBHyio BBiB03Ky HaB03a npn 
npHBH3HOM h no Mepe ohhctkh npn 6ee- 
npHB^3HOM co^ep)KaHHH CKOTa b o6opy- 
^OBaHHBie HaB030xpaHHjiHma; nocTonH- 
ho no;mep5KHBaTB ^e36apBepBi b pa6o- 
neM coctoahhh npH BBe3^e h BBie3,a,e H3 
(jiepM, npn Bxo^e h BBixo^e H3 CKOTo6a3, 
CJie^HTB 3a MexaHHHeCKOH ohhctkoh h 
K anecTBOM £e3HH(j)eKipiH; npOBe/jemie 
e^ceHe^ejiBHBix caHHTapHBix ^Hen; ,zje- 
3HH(j)eKijH5i BHyTpH(J)epMeHHoro TpaHc- 
nopTa, 5KHBOTHOBO^neCKHX nOMemeHHH 
- npo(J)HjiaKOpHeB, mojiohhbix 6jiokob, 
pO^HJIBHBIX OTfleJieHHH, HaB03HBIX 
TpaHcnopTepOB; oOeenenHTB Ha^OKHyio 
nacTepH3ai^Hio Ha^ocHHoro MOJiOKa; 
KOHTpOJIHpOBaTB njiaHBI HCn0JIB30BaHH^ 
nacT6nm pa3JiHHHBiMH rpynnaMH CKOTa 
B 3aBHCHMOCTH OT 3HH300THHCCK0T0 CO- 
CTOUHHH; KOHTpOJIHpOBaTB npHpO^HBie 
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onarn b np nrp aHHHHBix TeppHTOpnux 
ot 3aHoca h pacnpocTpaHemm HH(j)eK- 
HjHH Cpe^H BOCnpHHMHHBOTO nOTOJIOBBH; 
CJie^HTB 3a TpacJjHKOM HCCJie^OBaHHH 
CKOTa h yneTOM hx p e3yjiBT aroB no ryp- 
TaM jieTOM h no )khbothobo^hcckhm 6a- 
3aM - 3HMOH H MHOTHe ApyTHe BOnpOCBI. 

B Pecny6jiHKe Ka3axcTaH npocjiH- 
jiaKTHKy h 03^opOBjieHHe KpynHoro 
poraToro CKOTa ot 6pyijejuie3a Ha npo- 
TIDKeHHH npOAOJHKHTeJIBHOTO BpeMeHH 
npOBO^HT 6e3 npHMeHeHHn epe/jCTB 
Cnei^H^HHeCKOH npO(j)HJiaKTHKH. B CBU- 
3H c 3 thm, mbi nocTaBHjiH ijejiB - pa3pa- 
6oTaTB h HcnBiTaTB CHCTeMy npo(J)HjiaK- 
THnecKHx MeponpHUTHH npn 6pyijejuie- 
3e KpynHoro poraToro CKOTa 6e3 npHMe- 
hchhh npoTHBo6pyijejiJie3HBix BaKijHH, a 
trjokg onpejiejiHTB hx 3KOHOMHnecKyio 
3(J)(J)eKTHBHOCTB. 

3anpeT Ha BaKH,HHaii,Hio norojiOBBn 
KpynHoro poraToro CKOTa h Tepanmo 
6pyijejuie3a, nepeBejin npo(j)HjiaKTHKy 
3TOTO 3a6oJieBaHH« B njIOCKOCTB npaKTH- 
neCKHX a^MHHHCTpaTHBHBIX, OpraHH3a- 
I^H0HH0-X03«HCTBeHHBIX H CaHHTapHBIX 

MeponpHOTHH c ynacTneM b 3toh pa6oTe 
He tojibko BeTepHHapHBix cneijHajiCH- 
TOB, HO H pyKOBOflHTeJieil CeJIBX03(j)0p- 
MHpOBaHHH, Bjia^ejiBH,eB nacTHBix no #- 
BOpHH. 

B 3tom HanpaBjieHHH b 2010 ro^y 
b 16 cejiBCKHx OKpyrax TapaHOBCKoro 
paiiOHa noMHMO o6menpHH«TBix npo- 
(JjHjiaKTHnecKHx MeponpHOTHH - no- 
BceMecTHoii oxpaHBi OjiaronojiynHBix 
CeJIBX03(f)0pMHp0BaHHH, HH^HBH^yaJIB- 
HBIX nO^BOpHH OT 3aHOca B HHX B036y- 
^HTejia 6pyi^ejuie3a, npoBeAeHHn npo- 
(JjHJiaKTHHeCKOTO KapaHTHHHpOBaHH^, 
AByKpaTHBIX JTHarHOCTHHeCKHX cepo- 
jiorHHecKHx Hccjie^OBaHHH Ha 6pyi^eji- 
Jie3 H JLByKpaTHOH npO^HJiaKTHHeCKOH 
Ae3HH$eKI^HH (BeCHOH H OCCHBIO), RO- 
nojiHHjin MeponpH^THaMH c yneTOM ac- 
COH,HaTHBHBIX HH^)CKH,HH. )KhBOTHBIM 

ABa)K^Bi b roji (anpejiB h okth6pb) npn 
BBiroHe Ha nacTGnmHoe co^ep}KaHHe h 
nocTaHOBKe CKOTa Ha ctohjioboc co^ep- 

}KaHH e BBO^HJIH HBCpMCK HJIH ^pyTHC 
3(J)(J)eKTHBHBie aHTHnapa3HTapHBie npe- 
napaTBi (hbomck, hbcpmckthh, OaiiMeK, 
I^H^eKTHH H ^p.), COTJiaCHO HacTaBjie- 
HHUM, KOTOpBie CnOCOOCTByiOT pe3KO- 
My CHH5KCHHK) 3K30- H 3H^Onapa3HTOB 
(oco6eHHO HeMaTO^) npaKTHnecKH Ha 
BecB to#, npn onpe^ejieHHH HHBa3H- 
pOBaHHH 5KHBOTHBIX OnBITHBIX H KOH- 


tpojibhbix rpynn ^o 3KcnepHMeHTOB 
nyTeM KonpojiorHnecKHx HCCJie^OBaHHH 
ycTaHOBjieHO, hto ohh 3apa)KeHBi rejiB- 
MHHTaMH H3 pO^a TpHXOCTpOHTHJI^^e Ha 

40-87%. ^epea ^Be He^ejin nocjie ^e- 

reJIBMHHTH3ai],HH }KHBOTHBie OnBITHBIX 

rpynn 6 bijih HHBa3HpOBaHBi Ha 4,8%. 

B TO)Ke BpeMM }KHBOTHBie KOHTpOJIBHBIX 
rpynn ocTaBajincB HHBa3HpOBaHHBiMH 
Ha 37,78%. ^onojiHHTejiBHBie Mepo- 

npHaTH^ n03B0JIHJIH CH3TB HJIH 3HaHH- 
TejiBHO yMeHBHiHTB ajuiepre3Hpyiomee, 
TOKCHnecKoe, HMMyHo^enpeccHBHoe 
AeiicTBHa 3kto- h 3H£onapa3HTOB. ^epea 
Mecai; ocymecTBjiajiH nocjie^OBaTejiBHO 
njiaHOBBie cepojiorHnecKHe HCCJieAOBa- 
hhh Ha 6pyijejuie3, Apyrne hh^cki^hoh- 
HBie 6ojie3HH (jienTocnHpo3, jiHCTepH03, 
jieiiK03, xjiaMH^H03), a TaK5Ke njiaHOBBie 
HMMy HH3 aiI,HH . npe^JIOJKCHHaH CHCTeMa 
He BCTynaeT b npOTHBOpennn c o6ihhmh 
npaBHjiaMH, TpeOoBaHH^MH HacTaBjie- 
HHH H HHCTpyKI^HH no BCeM H030JI0rH- 
necKHM 6ojie3HHM BeTepHHapHoro 3aKO- 
Ho^aTejiBCTBa Pecny6jiHKH Ka3axcTaH, 
a npeAycMaTpHBaeT h3mchchh^ nocjie- 
^OBaTejiBHOCTH njiaHOBoro npOBeAemra 
np0THB03nH300THnecKHx o6pa6oTOK c 

I^eJIBK) C03£aHHH OnTHMaJIBHBIX yCJIOBHH 
^Jia MaKCHMaJIBHOH peaJIH3aiJHH HMMy- 
HOJIOrHHeCKHX B03M0)KH0CTeH opraHH3- 
Ma 5KHBOTHBIX [4]. 

BHe^peHHe chctcmbi npoijmjiaKTH- 
necKHx MeponpHOTHH no3BOJiHjio b 2011 
ro^y H3 o6meii hhcjichhocth KpynHoro 
poraToro CKOTa 19,4 tbic. no cy6BeK- 
TaM TapaHOBCKoro paiiOHa no^Bepray- 
TO CepOJIOrHHeCKHM HCCJieflOBaHH^M Ha 
6pyi^ejuie3 55,0 tbic. tojiob. KparaocTB 
HCCJie^OBaHHn Ha 6pyijejuie3 KpynHoro 
poraToro CKOTa no pailoHy cocTaBHjia 
6ojiee 2,8 pa3. H3 o6mero nncjia npo- 
Be^eHHBIX HCCJie^OBaHHH B 7 CeJIBCKHX 
OKpyrax BBi^ejieHO 22 kopobbi, pearn- 
pyiomHx no HOA (KajiHHHHCKHH - 6, 
MaiiCKHH - 6, KaiipaHKOJiBCKHH - 5 , 
AceHKpHTOBCKHH - 2, KOJIOCOBCKHH - 1, 
HeJIIo6HHCKHH - 1 H IlaBJIOBCKHH - 1), 
HTO B IjeJIOM COCTaBHJIO 0,04% (KOJie- 
6aHHn ot 0,02 ^o 0,46). A6opTOB 6py- 

I^eJIJie3HOH 3THOJIOTHH He 3aperHCTpH- 
pOBaHO. B i^ejiOM no paiiOHy HeGjiaro- 
nojiynHBix nyHKTOB no 6pyirejuie3y He 
BBMBjieHO. Bee pearnpyiomne >khbot- 
HBie no^BeprHyTBi y6oio Ha pe)KHMHBix 

npeAnpHjrnnix. 

CpaBHHTeJIBHa^ 3KOHOMHHeCKaa 3$- 
4)eKTHBHOCTB BBIHy)K£eHHBIX 03AOpOBH- 


TeJIBHBIX MepOnpHOTHH npH BBI^eJieHHH 

e^HHHHHO pearapyiomHx na 6pyijejuie3 
KopoB h npo(j)HjiaKTHHecKHx MeponpHii- 
thh npH 6pyijejuie3e KpynHoro poraToro 
CKOTa noKa3ajia: 

- BBi^ejieHHe h y6oH e/jHHHHHO 
pearHpytouiHx Ha 6pyijejuie3 no HOA 
5KHBOTHBIX HaHCCJIH o6lIJHH OKOHOMHHe- 

ckhh ymep6 ceMH ccjibckhm oxpyraM b 
cyMMe 1707,9 tbic. TeHre hjih 77,63 tbic. 
Ha o^Hy pearHpyLomyto rojiOBy. 

CyMMa 3aTpaT Ha ojxay rojiOBy npn 
npo^HjiaKTHKe 6pyijejuie3a cocTaBHjia 
5,87 tbic. TeHre hjih b 13,2 pa3a MeHBine. 

- B CTpyKType skohomhhc CKoro 

ymep6a 95,45% 3aHHMaiOT noTepn ot 
BB my}K^eHHoro y6o a, yMeHBHieHHn 

npo^yKTHBHO cth, CHH 5KeHHa KanecTBa 
5KHBOTHOBO/pieCKOH npO^yKIJHH, RQJIO- 
nojiyneHHii npnnjiOAa h nepe;iep5 KKH 
hjiobbix KopoB h 4,55 % - ot 3aTpaT Ha 
HCCJie/JOBaHHil, fle3HH(j)eKIJHIO. npH 
npo^HjiaKTHKe 3 th BHflBi ymep6a eocTa- 
BHJIH COOTBeTCTBeHHO 54,35 H 45,65%. 

- CBoeBpeMeHHoe h onepaTHBHoe 
npOBe^eHne npocjjHjiaKTHHecKHx h bbi- 
Hy5K^eHHBIX 03^0p0BHTeJIBHBIX npOTH- 
Bo6pyi^ejiJie3HBix MeponprarraH nyTeM 
y6oa e^HHHHHO pearnpyiOHiHx no HOA 
KopoB, no Mepe hx bbmbjichh^, 3koho- 
MHnecKH onpaB^aHO. 3K0H0MHnecKaji 
3(j)(J)eKTHBHOCTB no 3 toh rpynne eejiB- 
ckhx OKpyroB cocTaBHjia 6ojiee 1415,0 
tbic. TeHre, a 3(})(})eKTHBHOCTB H a 1 TeHre 
3aTpaT 6ojiee 1 5 TeHre. 

npOBe^eHne npoijmjiaKTHHecKHx 
MepOnpHflTHH flaJIO 3(])(j)eKTHBHOCTB B 

cyMMe noHTH 1473,0 tbic. TeHre, a 3(j)- 
(JjeKTHBHOCTB Ha 1 TeHre 3arpaT okojio 
20 TeHre hjih b 1,3 pa3a OojiBine [5]. 

BcecTopOHHHH aHajiH3 MHorojieTHe- 
ro onBiTa 6 opb 6 bi c 6pyijejuie3 HOH hh- 
(JjeKipieH noKa3BiBaeT, hto b pernoHax 
C HIHpOKHM paenpOCTpaHeHHeM 3TOH 
6ojie3HH, 03AOpOBjieHHe KpynHoro po- 
raToro CKOTa h ^pyrnx 5 khbothbix 6e3 
npHMeHeHH^ epe^CTB cneipnjiHHecKOH 
npocjjHjiaKTHKH BecBMa 3aTpya,HHTejiBHO, 
a nopoil HeB03M05KH0. 3nH300THHeCKa3I 
CHTyai^na b OT^ejiBHBix pernoHax pe- 
cny6jiHKH h b cyOBeKTax KocTaHaiiCKOH 
o6jiacTH 3a 7 -jicthhh ( 2007-20 13rr.) ne- 
pHOA 03^0p0BJieHHa H npO(j)HJiaKTHKH 
6e3 npHMeHeHHH BaKijHH b KOMnjieicce 
npOTHBo6pyi^ejuie3HBix MeponpHirrail 
npaKTHnecKH He MemieTCfl, k eo5Kajie- 
hhk), b jiynmyio CTOpOHy h npo^ojDKaeT 
ocTaBaTBca cjio}khoh, a b pji/je perno- 


hob oneHB TpeB 05 KHOH [ 6 , 7 , 8 , 9 , 10 , 11 ]. B 
CTpyKType pearnpyiomHx Ha 6 pyuejuie 3 
}khbothbix no Ka 3 axcTaHy 3 a noejieflHHe 
Tpn ro^a okojio 66 , 0 % 3 aHHMaeT Kpyn- 
hbih poraTBiii ckot, 6 ojiee 33 , 0 % - Meji- 
KHH poraTBiii CKOT H TOJIBKO 0 , 4 % - 3 a- 
HHMaiOT JIOHia^H, CBHHBH, Bep 6 jHO£BI, 
MapajiBi h ^OManmne njioTO^HBie. 

B HacTOjmjee BpeMn npn (jjopMHpo- 

BaHHH OCHOBHBIX npHHIJHnOB CHCTCMBI 
cnei^najiBHBix npOTHBo6pyijejiJie3HBix 
Mep, pa3pemeHO npHMeHeHHe 3apern- 
CTpHpoBaHHBix b Ka3axcTaHe h b CTpa- 
Hax - HjieHax TaMO)KeHHoro Coio3a 
Cpe^CTB CneiJH(j)HHeCKOH npO(j)HJiaKTHKH 
(BaKi^HHBi H3 HiTaMMOB Brucella abortus 
19, 82 , RB-51). B 3toh cb«3h /jjhi hc- 

KJHOHeHHfl pHCKa HH(j)HIJHpOBaHHOCTH 
HaMH npe^ji05KeHBi exeMBi npHMeHeHHfl 
npOTHBo6pyuejuie3HBix BaKijHH b 6jiaro- 
nojiynHBix h HeOjiaronojiyuHBix eejiB- 
xo3(j)opMHpOBaHH5ix c pa3HOH CTene- 
HBK) HH(j)HIJHpOBaHHOCTH, a TaK5Ke 
BBe3eHHoro no roeynapcTBeHHBiM npo- 
rpaMMaM njieMeHHoro CKOTa H3 Pocchh, 
^ajiBHHx 3apy6e)KHBix cTpaH h p05K#eH- 
Horo ot hhx MOJiOAHUKa. B exeMax npe#- 
yCMOTpeHBI BaKH,HHBI (#03a, KpaTHOCTB, 
MeCTO BBe^eHHil, HHTepBaJIBI, epOKH 
peBaKH,HHaiI,HH H £p.), epOKH H MeTO^BI 
^HarHOCTHKH pa3HBIX nOJIOB03paCTHBIX 
rpynn KpynHoro poraToro CKOTa. 

PemeHHe o npOBe^eHHH eneij- 
H(J)HHecKOH npo^HjiaKTHKH 6pyijejuie3a 
KpynHoro poraToro CKOTa, BBi6op BaK- 
h,hhbi h nopa^OK ee npHMeHeHHJi o cy- 
me CTBJiaiOT pyKOBO^CTBO BeTepHHapHOH 
ejiy)K6Bi paiiOHa no eorjiaeoBaHHio e 06- 
jiacTHoii TeppHTOpnajiBHoii HHcneKi^Hen 
KBKhH MCX PK h ynojiHOMoneHHBiM 
opraHOM, a TaK^ce hmctb HaynHoe eo- 
npOB05K^eHHe H3 HHCJia yneHBix, ene- 
H,HaJIHCTOB HH(])eKII,HOHHOH naTOJIOrHH, 
COrjiaCOBaHHBIX C pyKOBO^CTBOM TeppH- 
TopnajiBHOH HHcneKi^HH. PemeHHe O BBI- 
6ope npoTHBo6pyi^ejuie3HOH BaKi^HHBi 
h exeMBi ee npHMeHeHHa ^ojhkho 6bitb 

£H(j)(|)epeHIJHpOBaHHBIM c yneTOM 3 nH- 

300THHeCK0H CHTyaiI,HH KaJKJJOrO X03aH- 
CTByiomero ey6BeKTa. 

Ba3HpyacB Ha $aKTax eji05KHBHieHca 
3nH300THnecK0H o6cTaHOBKH h Hayn- 
hbix CBe^eHHHx o MHorojieTHeM onBiTe 
npHMeHeHH^ pa3HBIX exeM BaKI^HHai^HH 
b o6meM KOMnjieKce npoTHBo6pyijeji- 
jie3HBix MeponpHOTHH mbi npe^jiaraeM 
npn (J)opMHpOBaHHH nepcneKTHBHBix 
OCHOBHBIX npHHI^HnOB KOMnjieKCHOH CH- 
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CTeMBI np0THB03nH300THHeCKHX Mepo- 
npHOTHH e npHMeHeHHeM 3aperHCTpH- 
pOBaHHBix b Ka3axcTaHe h CTpaHax-njie- 
Hax TaM05KeHHoro CoK)3a epe^CTB enei;- 
H^HnecKoii npo^HjiaKTHKH cjic^yiomHe 
BapnaHTBi cnei^najiBHBix MeponpHOTHH. 

- B SjiaronojiyHHbix no Spyuejuie- 
3y KpynHoro poraToro CKOTa cejiBX03- 
(jjOpMHpOBaHH^X, He BBMBJiaiOTCa 

pearnpyiomne Ha 6pyi^ejuie3 ^chbothbic, 
ho eymecTByeT yrp03a 3aHoea B036y^H- 
Tejia. no O^HI^HaJIBHBIM ^aHHBIM BeTe- 
pHHapHOH OTneTHOCTH, Ha Hanajio 2014 
E TaKHX CeJIBCKHX OKpyrOB HaCHHTBI- 
BaiOT b KOJinnecTBe 61 hjih 23,83% ot 
o6mero HajiHHHH. 

Mojio£H5ik 3-4 MecaHHoro B03pacTa 
Hcejie^OBaTB cepojiorHnecKH no HOA 
HJIH KJiaCCHHeCKHMH MCTO^aMH (PBH, 
PA, PCK) H BaKipiHHpOBaTB BaKH,HHOH 
H3 HiTaMMa Brucella abortus 82 hjih RB- 
5 1 eorjiacHO HacTaBjieHHH. 

TejiOK nepe^ ejiyuKoii 3a 2-3 Meea- 
i^a a o oceMeHerora Hcejie^OBaTB othmh 
KOMnjieKCHBiMH MeTo^aMH h Hepeara- 
pyiomnx peBaKI^HHHpOBaTB 3THMH UK Q 
BaKH,HHaMH. 

KopoB nepe3 1-1,5 Mee^ma noejie 
Ka)K£oro OTejia Hcejie^OBaTB tcmh hk e 
eepojiorHnecKHMH MeTo^aMH h Hepe- 
arnpyiomHx e5Kero^HO peBaKi^HHHpo- 
BaTB BaKU,HHOH H3 HiTaMMa 82. KopOB 
HccjieflOBaTB #Ba pa3a b tor - BecHoii h 
oeeHBio. B xo3^HCTByiomHx cy6BeKTax, 
OjiaronojiyuHBix no 6pyuejuie3y Kpyn- 
Horo poraToro CKOTa, b TeneHne 3-5 jieT 
h nojiyneHHH OTpni^aTejiBHBix pe3yjiB- 
TaTOB y Bcero norojiOBBa mo)kho npn- 
MeHHTB CKpHHHHrOByiO (BBl6opOHHyK)) 
CHCTeMy HCCJie^OBaHHH C OXBaTOM He 
MeHee 10% >khbothbix ot o6mero no- 
rojiOBBa. BaKi^HHy b tbkhx cejiBX03(j)0p- 
MHpOBaHHaX M05KHO He npHMCHOTB. 

PeBaKIJHHaiJHfl KOpOB BaKH,HHOH RB- 
5 1 AonycKaeTca npn HajiHHHH pnexa hh- 

(j) HH,Hp OBaHHa . 

BBIKOB-npOH3BO^HTeJieH HCCJie^O- 

BaTB e)KeKBapTajiBHO no PBn h PCK, 

BaKI^HHai^HIO HX He npOBOA^T. npH pe- 
rneHHH npo6jieMBi HCKyecTBeHHoro oee- 
MeHeHHa 3Ta MaHHnyjiai^na OTna^aeT. 

B cjiynae BBiaBjieHHa comhhtcjib- 
HBIX pe3yjIBTaTOB HCCJie^OBaHH^ Cpe^H 
}KHBOTHBIX 3TOH KaTeTOpHH npOBO^T 

yTOHHeHHe AnarH03a nyTeM nepenccjie- 
^OBaHHH hx nepe3 15-20 ^neii KOMnjieK- 
COM AHarHOCTHHeCKHX HCCJie^OBaHHH 
(PA, PCK hjih nE(P). npn nojiyneHHH 
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OTpHiraTejiBHoro pe 3 yjiBTaTa no PA hjih 
PCK 5 KHBOTHOe HCCJiepyiOT nOBTOpHO 
nepe 3 3 Meeapa, a npn nopTBep)KpeHHH 
nojioiKHTejiBHoro pe 3 yjiBTaTa no 3 thm 
T eCTaM, 5 KHBOTHOe CHHTaiOT 60 JIBHBIM 
6 pypejnie 30 M. 

- B HeSjiaronojiyHHbix no 6py- 
uejuie3y KpynHoro poraToro CKOTa 

cejiBxo 3 (J)opMHpoBaHHax, rpe npopeHT 
HH^nunpoBaHHOCTH He npeBbiinaeT 
2 %, a TaK»ce rpe npopeHT 3 a 6 ojieBa- 
eMOCTH 6 ojiee 2 %. Hhcjio TaKnx eejn>- 
ckhx OKpyroB b cy 6 BeKTax oGjiacra paB- 
HueTcn cooTBeTCTBeHHO 177 (66,8%) n 
24 (9,37%). 

Mojiophuk 3-4 MecanHoro B03pacTa 
HCCJie^OBaTB cepojiornnecKH no HOA 
HJIH KJiaCCHHeCKHMH MeTOpaMH (PBII, 

PA, PCK) h OTpnpaTejiBHO pearnpy- 

lOipHX HMMyHH 3 HpOBaTB BaKpHHOH H 3 
niTaMMa 19 c npOBepKOH nepe 3 21 pe hb 
H a THTp. OTCyTCTBHe B CBIBOpOTKe KpO- 
bh aHTHTen, BBiuBjiaeMBix ceponornne- 
ckhmh peaiopniMH (PA, PCK, Pfl,CK) b 
nepnop onTHMajiBHoro ryMOpajiBHoro 
OTBeTa Ha BBepeHHe 5 khboh bpkphhbi 
CBH^ eTejiBCTByeT o 3 apa>KeHHH TenoneK 
BHyTpHyTpo 6 HBIM HJIH paHHHM nocTHa- 
TajiBHBiM nepnope 6 pypejuie 30 M. 3 to 
n 03 B 0 JIHT BBI 5 IBHTB TOJiepaHTHBIX K 6 py- 
pejuie 3 y TejioneK, po)KpeHHBix ot 6 ojib- 
hbix 6 pypejuie 30 M KOpOB h He ponycTHTB 
hx k pajiBHenmeMy BoenpOH 3 BopcTBy. 
^obojibho nacTO, ecjin He noBceMecTHO, 
pearnpyioipHx Ha 6 pypejuie 3 KOpOB epa- 
K)T Ha BBmy}K^eHHBiH y 6 oH, a TejioneK 
OT HHX HCnOJIB 3 yiOT PJIH paCHIHpeHHO- 
ro BOcnpOH 3 BOACTBa. TaKHe ^khbothbic 
b pajiBHenmeM He pearnpyiOT Ha 6 py- 
pejuie 3 npn HcejiepoBaHHH o 6 ipenpH- 
HUTBIMH eepOJIOTHHeCKHMH MeTOpaMH, 
HO HBJHHOTCH HCTOHHHKOM B 036 ypHTCJHI 

6 pypejuie 3 a pjin OKpy^aiomnx BoenpH- 

HMHHBBIX )KHBOTHBIX H HeJIOBeKa. 

KpoMe toto, BaKpHHa H 3 niTaMMa 
Brucella abortus 19 npeBoexopHT no 
HMMyHOreHHOCTH BaKpHHy H 3 HITaM- 

Ma Brucella abortus 82, hto no 3 BOjnieT 
C 03 paTB 6 ojiee HanpajKeHHBiH rpyHp- 
HMMyHHTeT y HMMyHH 3 HpOBaHHBIX TC- 
JIOHeK H Hape)KHO 3 aipHTHTB HX ot 3 a- 
GojieBamra 6 pypejuie 30 M Ha BecB nepn- 
OP (J)H 3 HOJIOrHHeCKOH 3 peJIOCTH (16-18 
Mec.). ^ajiee peBaKpHHapmo tcjiok 3 a 
2-3 Mec. po oeeMeHeHHa h KOpOB noejie 
OTeJia npOBOpUT BPKpHHOH H 3 HITaMMa 
82. 

TejiKH nepep ejiyuKoii 3a 2-3 Meeapa 
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£0 oeeMeHemra h KOpOB nepe 3 Meeup no- 
ejie OTejia HcejiepoBaTB ajuiepranecKOH 
npo6oii (eorjiacHO HacTaBjieHHio) h ne- 
pe3 15-21 peHB - PBII h PCK. AjuiepreH 
Ka3HHBH npn BHyTpHK 05 KH 0 M BBepe- 
hhh He o6jiapaeT eeHCH 6 HjiH 3 HpyioipH- 
mh CBOHCTBaMH, ho o6eenenHBaeT npo- 
BOKapHIO JiaTeHTHBIX (CKpBITBIx) (f)OpM 
TeneHHn 6ojie3HH [ 12 ]. HepearnpyioipHx 
TeJIOK peBaKpHHHpyiOT BaKpHHOH H 3 
niTaMMa 82. KopOB, OTpnpaTejiBHO pea- 
rnpyioipHx no cepojiorHH Ha 6 pyuejuie 3 , 
e 5 Kero£HO b TeneHHe Tpex-neTBipex jieT 
peBaKpHHHpyiOT BaKpHHOH H 3 HITaMMa 
82 eorjiacHO HacTaBjieHHio. 

BBiK 0 B-np 0 H 3 B 0 flHTejieii Hcejiepo- 
BaTB eepOJIOTHHeCKHMH MeTOpaMH QHKQ- 
KBapTajiBHO, BaKpHHapHH hx He nopBep- 
raTB. 

fl,jia B 3 poejioro norojiOBBa KpynHoro 
poraToro CKOTa npH OTCyTCTBHH HMMyH- 
hoto (jiOHa h HajiHuneM MaronHoro no- 
tojiobb^ Ha pa 3 JiHHHBix cpOKax 6epeMeH- 
HOCTH B 03 M 05 KH 0 npHMCHOTB BaKH,HHy B 
MajiBix po 3 ax, TaK Ha 3 BiBaeMBiii ppo6- 
HBIH MCTOP HMMyHH 3 ai],HH OPHOH COTOH 
P 03 BI BaKIJHHBI. 3 T 0 H P 030 H BaKpHHHpy- 
IOT Bcex KOpOB H HCTeJieH He 3 aBHCHM 0 
ot epoKOB CTejiBHO cth, a nepe 3 pBa Me- 
eapa HX HMMy HH 3 Hpy K)T nOJIHOH P 030 H. 

riocjie TaKoii MaHHnyjiapHH abopTOB 

npaKTHnecKH He 6BiBaeT. 

KpOMe TOTO, MHOrOHHCJieHHBIMH HC- 
CJie/JOBaHHUMH 3 nH 300 THHeCK 0 H o 6 CTa- 
hobkh no 6 pypejuie 3 y KpynHoro poraTo- 
ro CKOTa y 6 e#HTejiBH 0 ycTaHOBjieHO, hto 
03 A 0 p 0 BjieHHe no exeMe npHMeHeHHa 
BaKH,HH H 3 HITaMMa 19 Ha TeJIOHKaX, a 
H 3 niTaMMa 82 Ha TejiKax nepe^ oee- 
MeHeHneM h Ha KopOBax noejie OTejia 
^ocTHraiOT 6 BiCTpee h c mchbhihmh 3 a- 
TpaTaMH. OneHB Ba)KHO co 6 jno#aTB npn 
3 T 0 M ocHOBonojiaraiomHH (KJHOHeBOH) 
npHHpnn, hto peBaKpHHapmo tcjiok 3 a 
£Ba-TpH Meeapa po oceMeHeHHa BaKpn- 
hoh H 3 niTaMMa 82 ejiepyeT npoBopHTB 
He paHee 10 MeeapeB noejie BaKpHHapnn 
HX BaKpHHOH H 3 HITaMMa 19 [1,12,13]. 

HMMyHH 3 HpOBaTB B 3 pocjioe noro- 
JIOBBe CKOTa BaKpHHOH H 3 HITaMMa 19 
He ejiepyeT H 3 - 3 a HaKonjieHHn h pjih- 
TeJIBHOrO COXpaHeHHH BBICOKHX THTpOB 
aHTHTeji h cji 05 KH 0 CTeH npoBepeHHn 
PH(f)4)epeHpHajiBHoro pnarH03a [12,13]. 

3 aB 03 H 0 H KpynHBIH pOraTBIH CKOT 
H 3 P O CCHHCKOH OepepapHH B ey 6 BeKTBI 

KocTaHaiiCKOH oGjiacra ncejiepoBaTB h 
HMMyHH3HpOBaTB npOTHBo6pypejuie3- 


HBIMH BaKpHHaMH nO OnHCaHHBIM exe- 
MaM B 3aBHCHMOCTH OT 3nH300THHeCK0H 
o6CTaHOBKH Tex CeJIBX03(f)0pMHp0BaHHH 
rpe hx pa3MecTHjiH, ho c yneTOM B03- 
M05KH0H BaKpHHapHH pa3HBIX n0JI0B03- 
pacTHBix rpynn ckotb b ey6beKTax Poe- 
chh, rpe npHMeHeHHe npOTHBobpypeji- 
jie3HBix BaKpHH He npepBiBajiocB. 

TKhbothbix, nopBepriHHxea HMMy- 
HH3apnH npoTHB 6pypejuie3a, Hcejiepy- 
iot b nopupKe h epoKH, npepycMOTpeH- 
HBie HacTaBjieHHUMH no npHMeHeHHio 
BaKpHH. 

fl,jia pn$({)epeHpHapHH npoaBHB- 
HiHxca eepojiorHuecKHx nocTBaKpn- 
HaJIBHBIX peaKpHH OT enOHTaHHBIX M 05 K- 
HO npHMeHHTB peaKpHIO HMMyHOPH^- 

$y3HH (PHfl,) e o-nc aHTHreHOM, a y 

MOJIOHHBIX KOpOB - KOJIBpeByiO peaKH,HIO 
C MOJIOKOM (KPM) [14,15]. 

BoJIBHBIX 5KHBOTHBIX H nOJiyueHHBIH 
ot hhx npHnjiop nofljie)KHT HeMepjieH- 

HOH H30JI«PHH H BBIHy^CpeHHOMy y60I0 
Ha pe5KHMHBix npepnpHaTHax e co6jho- 
peHneM BeTepHHapHO-eaHHTapHBix npa- 
BHJI B 15 -th PHeBHBIH CpOK, HC3aBHCHMO 
OT HX npOpyKTHBHOH, njICMCHHOH peH- 
HOCTH, BeCOBBIX KaHpHpHH, B03paCTa H 
$H3HOJiorHnecKoro eocTO^HHa [16, n. 
1070/2]. 

Ecjih nyTeM CHCTeMaTHHecKHx hc- 
ejiepoBaHHH h e npHMeHeHHeM cootbct- 
CTByiOipHX BaKpHH 03p0p0BJieHHe CTapa 
b TeneHHe opHoro ropa He 6ypeT poctht- 

HyTO, niaBHBiH rocBeTcaHHHcneKTop 
o6jiaCTH COBMeCTHO C pyKOBOpCTBOM 
xo3aiiCTByioipero ey6BeKTa npHHHMaeT 
pemeHHe o pejieeoo6pa3HOCTH o3popOB- 
jieHHn cy6beKTa mctopom nojiHoil 3aMe- 
hbi [16, n.1097]. 

- 3aKynjieHHbin KpynHbin pora- 
Tbiii ckot no rocypapcTBeHHbiM npo- 
rpaMMaM pjin njieMeHHbix pejieii H3 
CTpaH pajibHero 3apy6e»cbn (CIIIA, 
KaHapa, AecTpajinn, OpaHpnn n pp.) 
n BBe3eHHbin Ha TeppnTopnio KocTa- 
HancKon oSjiacTH. 

3a 201 0-20 14rr. 3aBe3eHO okojio 12,0 
tbic. rojiOB MHornx nopop KpynHoro po- 
raToro CKOTa pa3HBIX nOJIOB03paCTHBIX 
rpynn. Bojibihhhctbo H3 3aBe3eHHBix }kh- 
bothbix, oeobeHHO H3 CIIIA h KaHapBi, 
HMMyHH3HpOBaHO aMepHOHCKOH BaK- 
Phhoh Brucella abortus niTaMMa RB-51, 
KOTOpaa jinpeH3HpOBaHa pjia HcnojiB30Ba- 
hhh Ha KpynHOM poraTOM CKOTe. B CIIIA 
BaKpHHa nOJIHOCTBIO BBITeCHHJia C pBIHKa 
BaicpHHy H3 niTaMMa 19. Brucella abortus 


niTaMM RB-5 1 ^BjiaeTca reHeTHuecKH CTa- 
6hjibhbim MyraHTOM, y KOTOporo He xBa- 
TaeT nojiHcaxapH^a 0-6okobbix uenefi Ha 
noBepxHO cth dpyuejui, KOTOpbie OTBeua- 
K)T 3a Bbipa6oTKy ^HarHOCTHuecKHx anra- 
Teji y }KHBOTHoro k 6pyijejiJie3HOH mxjieK- 
H,HH. 3T0 3HaHHT, HTO BaKH,HHHBIH HITaMM 
RB-51 He CTHMyjiHpyeT npOH3BO£CTBO 
aHTHTeji Ha CTaH^apTHtie ^HarHOCTHue- 
CKHe TecTbi h He pearnpyeT Ha PBII, PA, 
PCK H P^CK. 7KHBOTHBIX, HMMyHH3HpO- 
BaHHBIX 3TOH BaKHHHOH M05KH0 HCCJie^O- 
BaTB B JIK)6Bie CpOKH nOCJie BaKU,HHaU,HH. 
OHa Taioxe 3(j)(j)eKTHBHa, xax h BaxHHHa 
H3 HiTaMMa 19, ho MeHee a6opToreHHa rjm 
6epeMeHHBix caMOK KpynHoro poraToro 
CKOTa, 6e3onacHa ajhi Bcero KpynHoro po- 
raToro cmra. Baicipma 3aperHCTpHpOBaHa 
b PeecTpe BeTepHHapHBix npenapaTOB h 
pa3pemeHa k npHMeHeHHio KBKhH MCX 
PK c HOfl6pfl 2012 ro^a. B HacToamee 
Bp effl ee aKTHBHO pexjiaMHpyioT h noBce- 
MecTHO npe^JiaraiOT xax «naHaijeio» ot 
6pyuejuie3a. O/jHaxo OHa eme Majio - huh 
HeH3BecTHa MHorHM HaniHM npaKTHHe- 
ckhm BeTepHHapHBiM eneipiajiHCTaM. 

B CB5I3H CO CJI05KHBHieHCa noBce- 
MeCTHO CJI05KH0H 3nH300THHeCK0H CH- 

TyaHHen no 6pyuejuie3y }khbothbix b 
cyOneKTax KocTaHaficKOH o6jiacTH h 
HCKJHOHeHHa pHCKa HH(|)HH,HpOBaHHOCTH 
HMnopTHoro norojiOBBa, hcoOxo^hmo 
b KOMnjieKce MeponpmrraH npHMeHHTB 
}KHByio cyxyio BaxijHHy npoTHB dpyueji- 
Jie3a KpynHoro poraToro CKOTa H3 HiTaM- 
Ma Brucella abortus RB-51 eoraacHO 
HacT aBjieHHio , yTBep5K^eHHoro KBKhH 
MCX PK ot 01.12.2012r. b ene^yiomeM 
nopa^Ke: 

MojiOAHaK (tcjiohkh h 6bihkh) b 
B 03pacTe 4-10 MecjnjeB Hcene^OBaTB Ha 
6pyi^ejuie3 cepojiorHuecKHMH MeTo^aMH 
- HOA HJIH KJiaCCHHeCKHMH (PBn, PA, 
PCK, Pfl,CK). noji05KHTejiBHO pearnpy- 
iohjhx, ecjin TaxoBBie 6y^yT, HanpaBjni- 
IOT Ha y6on, OCTaJIBHBIX HMMyHH3HpyiOT 
BaKH,HHOH RB-5 1 . 

Tejiox b B03pacTe 12-16 MecaijeB pe- 
BaKHHHHpyiOT. ^onycKaeTca bbkuhh aipra 
h peBaKH,HHau,Ha B3poejn>ix )khbothbix, 
Haxo^mnxea b 30He pHCKa. ,11,03a npn- 
bhbkh 2 mji £jia Bcex nojiOB03pacTHBix 
rpynn CKOTa, bbojuit no^KOiKHO b o6jiacTH 
3a^HeH TpeTH men. TKhbothbic, BaKUHHH- 
pOBaHHBie 3 toh BaKH,HHOH, Moryr 6 bitb 
H ccjieflOBaHBi Ha 6pyuejuie3 KjiaccHnecKH- 
MH CepOJIOrHHeCKHMH MeTO^aMH B JHObBie 
epoKH 6e3 orpaHHneHHH. 


npHBHTBIX )KHBOTHBIX JIK)60H BaK- 
H,HHOH H3 yKa3aHHBIX CXCM MeTOT y oe- 
HOBaHna npaBoro yxa cnei^najiBHBiMH 
OnpKaMH hjih BBimnnoM. B naenopT 

5KHBOTHBIX BHOCJIT COOTBCTCTByiOmHe 
3anncH. 

Ha3peBina5i axryajiBHaa npo6jieMa 
o 3aMeHe BaxijHH H3 HiTaMMOB 19, 82 b 
KOMnjieKce npOTHBo6pyi^ejuie3HBix Mep 
Ha BaKii,HHy H3 HiTaMMa RB-51 /jojimia 
peuiHTB o6jiacTHaji TeppHTOpnajiBHaa 
HHcneKii,Ha KBKhH MCX PK noejie 
npOBeAeHHa komhcchohhbix HcnBiTaHHH 
Ha KpynHOM poraroM CKOTe e pa3JiHHHoii 
3nH300THHeCK0H ofiCTaHOBKOH. 

B OT^ejiBHBix ejiynaax, xor^a He 
npeflCTaBjifleTca bo3mo)khbim npHMe- 
HHTB }KHBBie BBKIJHHBI H3-3a a6opTO- 
reHHOCTH, fljni eo3^aHH« nepBHHHoro 
HMMyHHTeTa y caMOK KpynHoro pora- 
Toro CKOTa no eorjiaeoBaHHK) e ofijiacT- 
hbim KBKhH MCX PK, npn 03#opOB- 
jieHHH xo3aHCTByiomHx cyGneKTOB ot 
6pyi^ejuie3a KpynHoro poraToro CKOTa 
M05KH0 npHMeHHTB HOKHByiO npOTH- 
Bo6pyi^ejuie3Hyio BaxijHHy Ka3HHBH, 
KOTOpaa coBepmeHHO 6e3onacHa, 6e3- 
Bpe^Ha h co3#aeT ^ocTaTOHHO Hanpa- 
5KCHHBIH HMMyHHTeT. HoCTBaKIJHHaJIB- 
HBie aHTHTejia Hcne3aiOT nepe3 3-4 
Meeai^a, flHarHOCTHnecKHe hccjicao- 
BaHHa npOBO^aT nepe3 rnecTB Meeai^eB 
C MOMeHTa HMMyHH3aiI,HH. He)KHByiO 
BaKH,HHy peKOMeH^yiOT HCn0JIB30BaTB 
Kax o^Hy, Tax h b eoneTaHHH e bhth- 
OaKTepnajiBHBiMH npenapaTaMH, xor- 
#a o6bihhbimh npneMaMH fljiHTejiBHoe 
BpeMJI He ^OCTHraiOT 03£0p0BJieHH5I 
norojiOBBa [2,12,17]. 

TaKHM o6pa30M, encTeMa kom- 
njieKCHBix npOTHBo6pyi^ejuie3HBix Me- 
pOnpHflTHH £JHI CeJIBX03(J)0pMHp0BaHHH 
Kax b ijejiOM no Ka3axcTaHy, Tax h no 
KocTaHaiiCKOH o6jiacTH ^ojHKHa 6 bitb 

£H(j)(|)epeHIJHpOBaHHOH, 6a3HpoBaTBca 
Ha OCHOBHBIX npHHI^HnaX C BKJIIOHeHH- 
eM 0praHH3ai^H0HH0-X03HHCTBeHHBIX, 
o6mnx BeTepHHapHO-eaHHTapHBix h 
cnei^najiBHBix Mep e npHMeHeHHeM 
epe^CTB cnei^H^HnecKOH npo^HjiaKTH- 
KH (BaKIJHHaMH), 3aperHCTpHpOBaHHBIX 
b Peeny6jiHxe Ka3axcTaH h b roey^ap- 
CTBax - njieHax TaM05KeHHoro eoi03a no 
onpe^ejieHHBiM exeMaM b 3aBHCHMOCTH 
OT CJI05KHBHieHCa 3nH300THHeCK0H 06- 
CTaHOBKH Rim HCKJIIOHeHHa pHCKOB HH- 
(J)Hi^HpOBaHHOCTH norojiOBBa KpynHoro 
poraToro CKOTa. 
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